aiid 
Th Pale 


ay sata Hitalatngoaengteark Sa 
re ncaa ata 
eee US as nA Sead a RA 
Bee te coh Baler 


ee 
eet 


Pantin 
Hy i i i 


gta 
UTM ay 


i 


ea 
en 


1M, yon nieaepee 
iY Pint i 

“iti Praia Be hr 
rani { Hiaiase engH at 
ane Y vrlalat 


Digitized by the Internet Archive 
in 2014 


httos://archive.org/details/aerodigest7158unse 


From the collection of the 


eel : 
Z m 


o Prefinger 

g ans 

V © ded ibrary 
Suet 


San Francisco, California 
2014 


< 
as 


NYVOIUIN FUBLIL LIBRARY 


ion 


HOUSTON PUBLIC LIBRARY 


10 CENTS A COPY | 


_ A French Breguet bombing machine in flight. On the rear can be seen twin L 
ss the aerial photographer or observer. 


ewis guns mounted for use of 


4 NOTICE TO READER - Paine 
When you finish reading this issue / | 

place a one-cent stamp on this notice, |- et Us St op Dea Ing 
mail the magazine, and it will be placed 


in the hands of our soldiers or sailors 


@ e@ e 
destined d uy 7 
ee fe pescred orate With Minimums 


_ A. S. Burleson, Postmaster-General : | 
Re: 


Ix every Hall-Scott Airplane 
engine from the 100 h.p. 4 
cylinder to the mighty 300 h. p. 
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plane, truck and motor stand- 
ardization and established the 
worth of this Hall-Scott policy 
of long standing. 
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“COLUMN FOUR” 
SETTLES IT 


“A steel ball weighing 4 ounces was dropped on the surface of 
the glass from increasing heights until rupture occurred and then 
additional blows were delivered from this last height” 


Here follows a tabulation of results. 


“COLUMN 4, therefore, represents the number* of blows de- 
livered to the B type glasses before splinters flew from the rear of 
the glass.” 

Extract from BUREAU OF STANDARDS 
Report on UNSHATTERABLE GLASS 
No. 23004—March 25—1918. 


* The average in COLUMN 4 for 20 samples of Resistal is 24 
additional blows from an average height of 9.5 inches. 


Glass that HAS this Record is 
SAFE for the Aviator 
What hasn’t is NOT 


Avoid Unnecessary Risk by Wearing 


UNSHATTERABLE RESISTAL GOGGLES 
Every Aviator Wants the SAFEST Goggle 


A complete copy of the Bureau of Standards Report will be 


Sent on request. 


Write for catalog INSIST ON 
and free test pieces SAFETY 


QD STRAUSS & BUEGELEISEN 
Manufacturers 


roo MME, 438 Broadway New York City 
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Washington, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 
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LET US STOP DEALING WITH MINIMUMS 


By ALAN R. HAWLEY, President, Aero Club of America 


consist mainly of things that we have.learned (let us 
hope) through experience and mistakes. 

Let us hope that we have learned the size of the task of 
defeating Germany and the fallacy of relying on minimum. 

As we look back to this one year of experience we see 
that the air program was not equal to the task of whipping 
Germany through the air. < 

The greatest of our national sins in the past year has been 
over-reliance on minimums—minimum plans, based on mini- 
mum understanding of the military situation, further weak- 
ened by minimum appropriations. We have also had some 
minimum men, having minimum knowledge and experience, 
who did not anticipate, as one must do in war times, the pos- 
sible necessity of quick expansion, as well as possible delays, 
due to transportation of materials, labor conditions, mistakes, 
etc. 

The one national resolution that we ought to make on the 
first anniversary of our entrance in the war should be to 
eliminate minimums of all kinds and adopt maximums in 
programs, men, appropriations, manufacturing facilities, etc. 
Having adopted maximums, let us add to each so as to have 
a substantial margin of safety to insure success under any 
circumtances. 

The Air Program of July, 1917, was the rock-bottom plan 
made when Italy was victorious and Russia was still fighting. 

It was based on the*assumption that the Allies had Germany 
practically beaten and only needed some assistance to com- 
plete the task. 

This program did not take into consideration that it takes an 
average of two aeroplanes to give an aviator the one hundred 
hours of preliminary and advanced training needed to make 
him fit for the present-day highly specialized work of a mili- 
tary aviator. Nor did it take into consideration that it takes 
close to one hundred per cent. replacements per month in 
aeroplanes and motor to keep aviators equipped for fighting. 
Nor did it take into consideration that it takes forty per cent. 
replacements in aviators per month to keep up the fighting 
personnel of aero squadrons. 

In making this program the fact was overlooked that if 
the plan was to keep five thousand American aviators at the 
front, it was necessary to train twenty-five thousand. There- 
fore there would be required fifty thousand preliminary and 
advanced training aeroplanes with which to train them speed- 
ily. The number of aeroplanes under construction today is 
not sufficient to even give the preliminary and advanced train- 
ing to the number of aviators the United States must supply 
within the coming twelve months. 

There was also overlooked the fact that to keep five thou- 
sand aviators equipped for action, there would be required a 
rock-bottom minimum average of two thousand aeroplanes 
of different types per month, or a total of twenty-four thou- 
sand machines of different types during the twelve months. 

Having overlooked these very important considerations, the 
authorities could not undertake to supply all the aeroplanes 
needed out of the twenty-two thousand planned in the July, 
1917, program, to be completed by July, 1918. The Italian 
and Russian reverses created imperative needs, and the author- 
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ities received cables requesting thousands of aeroplanes of dif- 
frent types. Lacking the funds necessary to place additional 
orders, the authorities changed the orders of aeroplanes under 
construction which they placed, so as to meet the requests 
from France. As the requests from France and the sug- 
gestions from the different Allies were different types of 
machines, the authorities kept on changing the orders, so as 
to supply those machines for which there seemed to be the 
most pressing need. This led to the continual changes which 
caused the setbacks which have resulted in the aircraft pro- 
gram—which is still the same program made at the time 
when Italy was victorious and Russia was still fighting—being 
behind by several months. 

Had the authorities been in a position to place additional 
orders whenever they received cables asking for a given num- 
ber of machines of a given type, instead of having to change 
orders for machines under construction, today the original 
program would be nearly delivered and an additional program 
would be well under way. 

Today we are making the same mistake that was made 
then. We are stopping the enlisting of aviators, and no steps 
have been taken to extend the program to meet the new 
conditions which have arisen, and which, unless they are met 
properly, may result in Allied reverses. 

We have followed the aircraft program step by step and 
are familiar with the inside problems that have caused the 
delays. These causes are numerous, but the main ones are: 

(1) Lack of concentrated responsibility, authority and con- 
trol in the management of aerial matters. 

(2) Lack of sufficient appropriations to extend the aircraft 
program to meet the military needs of the Allies. 

(3) Lack of touch between the authorities dealing with the 
strategic side of the war and the authorities having charge of 
the supplying of aircraft and aviators needed to build Ameri- 
can and Allied forces. 

(4) The lack of a Government department having the 
authority and organization necessary to deal with all aircraft 
matters and prevent delays due to division of responsibility, 
bureaucratic jealousies and official squabbles over matters of 
departmental jurisdiction, duplication of efforts, etc. The 
present Aircraft Board is only an advisory board and has no 
power to act or to get the necessary organization to extend 
or carry out an extended aircraft program. 

To correct the situation, two successive steps must be 
taken, as follows: 

(1) The immediate appointment of an Assistant Secretary 
of War and an Assistant Secretary of the Navy to represent 
the Army and Navy, respectively, in the Aircraft Board. 
This is to solve the immediate problems while the second step 
is being taken. 

(2) The creation of a Department of Aeronautics based 
on the British plan, which places the Air Services under a 
separate Department of Aeronautics, the head of which is 
independent of, although co-operating closely with, the War 
and Navy Departments. 

The British Government went through every one of the 
troubles we have gone through in connection with our air 
service. The official reports of the investigation of the British 
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Air Service in 1916 shows that there were scandals and 
charges, counter-charges and confusion, just as we have in 
the United States today. After three years of trying differ- 
ent plans, the military and naval authorities and other 
branches of the British Government came to the conclusion 
that the only solution was a separate Department of Aero- 
nautics, with an Air Minister at the head, whose functions are 
identical with the duties of the War Minister and the First 
Lord of the Admiralty. ? 

A separate Department of Aeronautics is the only solution 
to all the problems of building the air forces needed to win the 
war. 

We must see that many of the officials in charge of the 
aircraft program and the members of their staffs are able 
men who, if placed in a Department of Aeronautics and given 
the power necessary to act and to get together an efficient 
organization and the necessary funds, will quickly save the 
situation and enable the United States to do its share in the 
air this year. 

It is well to add that an important consideration that led 
to the creation of the Air Ministry in Great Britain was the 
knowledge that Germany is planning extensive aerial mail, 
express and passenger transportation lines, to employ the 
output of her aircraft factories after the war. Germany’s 
plans are extensive enough to employ tens of thousands of 
aircraft. This would give her a reserve air fleet large enough 


to blow England, France or Italy off the map overnight. 

As was brought out in the House of Commons by Lord 
Montague, aircraft can be turned from vehicles of trans- 
portation to war machines by the simple process of substitut- 
ing bombs as cargo. A nation that overlooks this fact may 
pay dearly for its oversight. 

We all hope, of course, that some agreement may be 
reached between the nations which will guarantee against 
such a horror as the bombing of a nation out of existence 
overnight by another nation having tens of thousands of aero- 
planes. But the present war has shown that hope does not 
save nations from the outrages of aggressors. As a matter 
of fact, Germany’s first air raids of Great Britain were con- 
ducted by Zeppelins, which were employed for passenger 
carrying before the war. So while keeping our hearts in 
the right place, we must be ready to protect the Republic 
and the rights of humanity and the Cause of Civilization. To 
do this will require direct control and supervision of military 
and commercial air fleets, and this can only be done by a well 
organized Department of Aeronautics. 

Let us emphasize again the necessity of making a national 
resolution to eliminate minimums of all kinds and adopt maxi- 
mums in programs, men, appropriations, manufacturing facili- 
ties, etc. Having adopted maximums, let us add to each so 
as to have a substantial margin of safety to insure success 
under any circumstances. 


BELMONT PARK IS LANDING FIELD FOR MAIL SERVICE 


ington and Bustleton, north of Philadelphia, have been 

selected by the Postoffice Department for landing fields 
for the aerial mail service to be inaugurated between the three 
cities next month. The work of preparing the fields and erect- 
ing the hangars will be pushed as rapidly as possible, assur- 
ing the inauguration of the service at the latest by May 15, 
it was officially announced. 

The tentative schedules announced by the Postoffice De- 
partment give New York the benefit of greatly improved mail 
service. An aeroplane leaving Washington at noon, as now 
planned, will reach New York in time to permit a late after- 
noon delivery throughout the city. To make this delivery 
by train letters now have to be mailed here before 9 a. M. 

The Postoffice Department’s official announcement of the 
new service says: 


| Dee PARK in New York, Potomac Park in Wash- 


Work to Be Rushed 


“The three landing fields for the aerial mail service have 
now been selected, and the work of preparing the fields and 
erecting the hangars will be pushed as rapidly as possible. 
The service will be in operation not later than May 15. The 
date of its inauguration may be advanced considerably. 

“The three landing fields selected are Potomac Park, for 
Washington; Bustleton, North Philadelphia, for Philadelphia, 
and Belmont Park for New York. 

“Difficulty was experienced in the selection of a landing 
site in New York, on account of the high rental asked for 
a suitable property. The Westchester Racing Association, in 
a spirit of patriotism, tendered Belmont Park to the Govern- 
ment for this purpose free of charge, and the offer was 
accepted. 

“The hangars at Potomac Park are now in course of con- 
struction and the work at Bustleton and Belmont Park will 
be speedily begun. Extensive rolling and grading of the 
Philadelphia field is. necessary, but the work will all be done 
during this month. 

“Assuming that the aeroplanes leave New York for Wash- 
ington at noon and leave Washington at the same hour for 
New York, rail connections for destinations beyond these 
cities and Philadelphia will be made which would otherwise 


be impossible. 
Much Time Saved 


“Besides the saving of much time in the delivery of letters 
addressed to New York, Philadelphia and Washington, there 
will be a large time saving through making these connections 
for earlier trains to the points beyond the terminals. An aero- 
plane leaving New York at 12 noon, arriving at Philadelphia 
at 1:30 and at Washington at 3:30, will connect with earlier 
trains than those conforming to the train schedules from New 
York for Camden, Atlantic City, N. J.; Paoli, Lancaster, 
Harrisburg and Chester, Penn.; Wilmington, Del.; Point 
Deposit, Md.; Cape May, Reading and Pottsville. 

Mail arriving at Washington by airoplane at 3:30 would 
make connections with the Baltimore & Ohio train leaving 
Washington at 4 p. m. for Cumberland, Grafton, Pittsburgh, 
Cincinnati and St. Louis. It would also make connection with 
the Southern train leaving Washington at 4:15 p.m. for Char- 


lottesville, Lynchburg, Danville, Va.; Greensboro, Salisbury 
and Charlotte, N. C.; Atlanta and Birmingham. 


To Gain Eight Hours 


“The time saved on these connections would amount to 
eight hours or more. In order to make these connections by 
rail it would be necessary for mail to be dispatched from New 
York at 8 A. M. 

“On account of the more frequent train service and dif- 
ferent schedules of trains going north the saving of time 
yeuc not be as great to outlying stations for northbound 
mail. 

“Letters dispatched by air route from Washington will at 
Philadelphia connect with earlier trains for Trenton, Manunka 
Chunk, N. J., and East Stroudsburg, Chester, Wilmington, 
Camden, Atlantic City, Cape May, Reading, Pottsville and 
Bethlehem. 5 

“At New York earlier connections will be made for Bridge- 
port, New Haven, Springfield, Boston, Albany, Syracuse, 
Rochester, Buffalo, Cleveland, Toledo, Elkhart and Chicago. 

“An aeroplane leaving Washington on this noon schedule 
would make the late afternoon city delivery over the entire 
City of New York. To make this delivery by train letters 
now have to be mailed before 9 A.M.” 

“Belmont Park is the ideal New York terminal of the 
Washington-New York aeroplane mail line,’ said Messrs. 
Alan R. Hawley, President of the Aero Club of America and 


Henry Woodhouse, a member of the Board of Governors of _ 


the Club, “and the postal authorities are to be complimented 
on their wise selection.” 


‘The Aero Club authorities selected Belmont Park in 1910 
for the first international aviation meet and found it ideal 
in every way. By offering the use of Belmont Park to the 
postal authorities, Major August Belmont, who is an old 
member of the Aero Club of America, again demonstrates 
his practical patriotism. This is only one of the many con- 
tributions which he has made to advance the cause of national 
defense in aeronautics. 

“The aerial mail carrying project is much closer to the cause of 
national defense than many people realize. Had the postal authorities 
been permitted to establish aerial mail lines several years ago, it would 
have given great impetus to the development of large mail carrying aero- 
planes and high-powered motors and we would today have extensive 
sources of supplies of these machines with which to strike Germany 
through the air. 

“There would also have been trained hundreds of aviators in cross- 
country and night flying, which would have given a reserve of trained 
aviators to use against Germany upon our entry into the war. _ 

“It is highly gratifying that the War Depertment will co-operate to 
the fullest extent with the Post Office in rushing these aerial mail lines, 
using military aviators to pilot the postal aeroplanes, thereby giving the 
aviators extensive cross-country flying. 

“Tt is an efficient combination, which will develop trained aviators, 
and at the same time enable New York, Philadelphia, Washington, Cam- 
den, Atlantic City, Harrisburg, Wilmington, Boston, Albany, Buffalo, 
and other cities to get their mail many hours sooner. 

“The fact that this one air line increases the efficiency in the delivery 
of mail in so many Cities gives an idea of the efficiency of the aerial 
mail service and insures establishing other aerial mail lines throughout 
the United States in the near future. 

“There are thousands of aviators who still have to receive their 
advanced training, and whose training can be combined with the delivery 
of mail in different parts of the United States.” 


THE NEWS OF THE WEEK 


New Department of Aeronautics is Probable 


Now 


Washington. — Sentiment in Congress is 
growing fast for a “Department of Aero- 
nautics.” 

In fact it is more than likely that a bill 
soon will be introduced providing for such a 
department with a secretary at its head who 
will have the same standing as a cabinet officer 
and authority as both the Secretary of War 
and the Secretary of the Navy. 

Under the present system the Aircraft Pro- 
duction Board may only make recommenda- 
tions to either the War or Navy Departments 
which may or may not be carried out in the 
Signal Corps of the army or the Nayal Avia- 
tion Service. 

Under the proposed department scheme the 
men now in these two branches of the service 
would be transferred to the “Flying Corps,” 
which would be a consolidation of Both. 

When Murray Hulbert, Dock Commissioner 
of New York, was a member of the House he 
introduced a bili for the creation of a De- 
partment of Aeronautics, but it met with the 
disapproval of the Administration and was 
lost. However, it was due to that bill to a 
large extent that the present Aircraft Pro- 
duction Board was created. g 


President Names New Aids to Baker 

Washington.—President Wilson sent to the 
Senate April 8 the nominations of Edward 
R. Stettinius and Frederick F. Keppel, both 
of New York, to be Assistant Secretaries of 
War. They will fill two new offices created 
to carry out plans for placing the War De- 
partment on a better basis to carry on the 
conduct of the war. Both nominations had 
been forecast. 

Mr. Stettinius was a partner in J. P. Morgan 
& Co., and as such had charge of the purchase 
of war supplies for the Allies in the United 


States before the United States entered the- 


war. He is now Surveyor General of Pur- 
chases under the Director of Purchases in the 
War Department. Senators who favored the 
creation of a War Cabinet of three members 
cited Mr. Stettinius as the kind of man needed 
for that proposed body. Dr. Keppel is Dean 
of the College of Columbia University, New 
York. He has been a voluntary assistant to 
the Secretary of War and one of Secretary 
Baker’s most intimate official associates. 


Industrial Service Section of Signal Corps 
Is Created 


The War Department authorized the follow- 
ing statement: 

The appointment of Charles P. Neill, of Wash- 
ington, D. C., manager of the Bureau of Infor- 
mation, Southeastern Railways, and former 
United States Commissioner of Labor, as chief 
of the Industrial Service Section of the Signal 
Corps, and of W. Jett Lauck, of Washington, 
D. C., editor of the Labor Gazette, and former 
mining expert and consulting statistician of the 
United Sattes Commission on Industrial Rela- 
tions, as his assistant, completes the War De- 
Partment’s program of creating in each impor- 
tant procuring bureau an organization for the 
development and maintenance of satisfactory 
relations between employers and employees 
engaged in production for the Army. 

The sections organized are: 

Industrial Service Section of Ordnance Bur- 
eau, in charee of Herman Schneider; location, 
Sixth and Streets; telephone, Main 2570, 
branch b 

Industrial Service Section of Quartermaster 
Department, in charge of E. M. Hopkins; loca- 
tion, 1800 Virginia Avenue; telephone, Main 
2570, branch 2306. 

Industrial Service Section of Signal Corps, in 
charge of Charles P. Neill; location, 161 Wood- 
ward Building; telephone, Main 3670. 

Industrial Service Section of Construction Di- 
vision, in charge of Col. J. H. Alexander; lo- 
cation, Seventh and B Streets; telephone, Main 
2570. 

The work of these sections is being carried 
on in close ppgO pe nation with the Department 
of Labor and is being co-ordinated through the 
office of the Secretary of War with the Labor 
Administration. 


Approves St. Louis-Chicago Aerial Route 


Postmaster Selph of St. Louis announced that 
the Postoffice Department had approved his 
idea for aerial mail service between St. Louis 
and Chicago, provided suitable landing fields 
can be found in the two cities. Aeroplanes 
pond leave Chicago and St. Louis simultan- 
eously. 


Colonel Montgomery Made Member of 
General Staff 

By direction of the President, Colonel Robert 
L. Montgomery is detailed as a member of 
the General Staff Corps for the period of the 
present emergency. Colonel Montgomery, 
while discharging this duty, will continue as a 
member of the Aircraft Board. 


David Lectures to Baltimore 

, Engineers 

_ Evan J. David,’ business manager of ‘“Fly- 
ing’ monthly, addressed the Engineers’ Club 
of Baltimore on April 4. Mr. David touched 
on all phases of aeronautics, beginning with 
the construction of the aeroplane in the fac- 
tory, and ending with its destruction over the 
field of battle. 


Evan J. 


Wright Buys Indiana Plant 


The Wright Aeroplane Company of Dayton, 
Ohio, has purchased the plant of the Union 
City Body Works of Winchester, Indiana. 
This plant will be used for the manufacture 
of aeroplane parts. Two hundred and fifty men 
will be employed here. 


Standard Aeroplane Gets to Capital in 
Record Time 


A new National biplane flew from Dayton, 
Ohio, to Washington, a distance of over 700 miles 
over mountainous country, in little more than 
eight hours. The aeroplane was constructed 
by the Standard Aircraft Corporation, equipped 
with a Hispano-Suiza engine and piloted by 
R. Bounds. 


Navy Uses Liberty Engine 


According to information from Washington, 
the Navy ‘Department has more than 80 aero- 
planes equipped with Liberty engines. A Lib- 
erty equipped plane on March 28, attained an 
altitude of 21,500 feet. Announcement was also 
made, according to “Automotive Industries,” 
that General Pershing has well over 100 com- 
bat aeroplanes in his organization. It is not 
stated, however, that they are of American 
construction. 


At the Aviation Schools 

Changing a spark plug in mid-air, while 
flying near the Curtiss School at Miami, is 
the feat performed by Joseph Bennett and Paul 
Bickey. The plug was changed at an altitude 
of 8,000 feet and flight resumed in less than 
four minutes. 

Richard Mansfield, son of the late Richard 
Mansfield, who enlisted in the Aviation Sec- 
tion of the Signal Corps in New London, Conn., 
on February 1 last, died of spinal meningitis 
at the aviation training camp, San Antonio, 


Texas. His mother, who was Beatrice Cam- 
eron, an actress of distinction, has been so 
informed. 


With Washington as their final destination, 
Brigadier-General W. L. Kenley, chief of the 
United States Army air forces, and Major C. 
K. Rhinehardt, his pilot, prepared to_ leave 
Kansas City for Omaha, where the General 
will inspect the army balloon training -camp. 
The General is making a round of all arm 
aviation camps by aeroplane. Gots 

“Simply travelling that way to save time,” 
he said when he and his pilot alighted here 
after flying from Fort Sill, Oklahoma. They 
had flown there the day before from San 
Antonio, Texas. 


Rodman Law, balloonist and aeronaut, at- 
tached to an aero squadron at Kelly Field, 
jumped from an aeroplane at a height of 2,500 
feet, and with the aid of a parachute, landed 
safely. He was taken up in an aeroplane by 
Edward Stinson, an instructor at Kelly Field. 

Law is making a series of experiments to 
demonstrate the feasibility of jumping from 
an aeroplane. He is a brother of Miss Ruth 
Law, and Edward Stinson is a brother of Miss 
Katherine Stinson. 


A record has recently been established at the 
San Diego flying field, where the cadets in 
training there flew a distance of 35,000 miles 
in 72 hours without breaking so much as a 
support on any of the machines. 


Royal Flying Corps Going Back to Canada 


The British Royal Flying Corps, commanded 
by Brigadier-General Hoare, which has been 
training here since October, will soon be start- 
ing back to Toronto, Canada. The British, thou- 
sands strong, came to Fort Worth and shared 
the three American fields here at the invitation 
of the United States Government. It was a 
return courtesy for the British invitation last 
summer to the Americans to train in Canada. 

The British will not return to Canada in one 
body—the movement extending over ten days. 
After the men in the fields have moved out 
the headquarters staff will go. With the de- 
parture of the English, the fields here will be 
devoted to Americans. 


Liberty Motors Being Shipped Abroad 


According to “Automotive Industries’, 150 
Liberty aeroplane engines were shipped abroad 
during the past week, and more hea seventy 
had been delivered ready for installation, previ- 
ous to that time. 


Major John Purroy Mitchel, former Mayor of New York City, receiving aero engine instruction 
at an Army flying field 
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Aeroplanes Aid Liberty Loan 


The big Caproni Italian military aeroplane, 
piloted by Captains Resnati and D’Annunzio, 
of the Italian Flying Corps, came to Washing- 
ton from Mineola, N. Y., “bombing” New York 
city, Princeton, N. J.; Philadelphia and Balti- 
more on the way with Liberty Loan literature. 
The officers will remain in Washington a week 
to aid in the loan campaign. The Captain’s 
machine was accompanied to New York by 
six “American planes, in charge of Lieutenants 
E. L. Williams, Charles Ludick, E. B. Mc- 
Cullough, &. O. Barr, H. E. Watson and E. W. 


Kilgore. 5: 
The air fleet made its “raid’’ on Manhattan 
under the bluest of skies, raining “buy a 


bona” paper bombs irom the financial district 
clear up to and beyond the Bronx. The air 
was filled at times with fluttering papers, 
which looked not unlike autumn leaves tossed 
about by the winds. Eager spectators even 


risked injury by surface cars in efforts to 
clutch the “bombs” before they could touch 
the ground. 


Captain Resnati_in his big Caproni caused 
all to marvel. He circled high above the 
Woolworth tower and then took a whirl around 
one of the American machines before he de- 
scended to a point north of City Hall Park 
and skimmed gracefully over the City Hall, 
doing a ring above the park. ; 

Then he took a higher air path and zipped 
along the upper strata of Broadway, dropping 
Liberty bond literature as he flew. ; 

The American aircraft returned to Mineola 
in single file after flying above and circling 
high in the air over the city. 


Lieutenant Joseph C. Stehlin, 
years old, who, as the youngest member of 
the Lafayette Escadrille, on Setpember 7 last, 
fought three Boche battleplanes 17,000 feet in 
the air behind the Prussian lines, brought 
down one of them, disabled another and reached 
his home station in safety, is going to make 
a series of flights over the State of New York 
for the Third Liberty Loan. , 

Instead of firing a machine gun or dropping 
bombs to destroy Boches he will scatter thou- 
sands of Liberty Loan circulars to arouse the 
people to buy, buy, buy, and keep on buying. 


twenty - one 


Lieut. Colonel Vincent on Duty at Dayton 


The Signal Corps, Aviation Section, has as- 
signed several of the engineers who were iden- 
tified with the design of the Liberty motor to 
duty in Dayton, Ohio, with orders to report 
to Lieut. Colonel Vincent, Mutual Building, 
Dayton. Among the officers ordered to report 
are: Major Howard C. Marmon, Capt. Floyd O. 
Tobey, Capt. Howard E. Blood, Lieut. Ferel O. 
Replogle, Lieut. Paul Goldsborough, Lieut. T. C. 
McMahon, Lieut., William Bernhard, Lieut. 
Maurice S. Shafer, Lieut. Ernest A. Cawcutt, 
Lieut. Sam L. Roche, Lieut. Miller B. Heebner, 
Lieut. Francis E. Engerbretson and_ Lieut. 
Lionel M. Woolson and Major Alfred Smith, 


Red, White and Blue Circles and Stripes to 
Distinguish American Machines 


Red, white and blue circles and_ stripes will 
be the distinguishing mark of Uncle Sam’s 
army and navy aeroplanes, the Signal Corps 
announced. 

The wings of the planes will be marked with 
a_ red bullseye. The rudders will be marked 
with vertical red, white and blue stripes. 


Side view of the Berckmans Single Seater, which is camouflaged to secure low visibility. 
(Photo passed by Censor.) 


Major Hitchcock Commands at Minoela 


Within one year from the time he first started 
taking lessons on the field of flying Major 
Yhomas Hitchcock has been put in command of 
Field No. 1. Major Hitchcock soon devel- 
oped into. one of the best aviators here. His 
progress won him his license, this was followed 
by a commission, and within a short time he 
was made a captain. His ability asserted itself 
in many ways and he was promoted to a major. 
He has now been put in supreme command of 
all the men at the field, where but so short a 
time ago he was a beginner. A 

Major Hitchcock had proved an exceptional 
scholar. There never was a day when the 
weather was too cold or windy for him to fly. 
The only thing left to make his happiness 
complete now is to receive word that his 
seventeen-year-old son, Thomas, who was 
downed by a German some time ago in France, 
is alive and in a prison camp. 

Major Hitchcock replaces Lieutenant Colonel 
Olin Aleshire, who has been assigned to other 
duties. 


Major Rice Heads American Airmen in Battle 


Major Cushman A. Rice, of Willmar, Minn., 
son of a former Minnesota Lieutenant Governor 
and member of the Aero Club of America, is 
commanding the American fliers now operating 
against the Germans in the great battle in 
France, according to reports reaching here 
from the front. 

Major Rice has been in France only about a 
month, Washington friends were greatly 

leased to learn of the honor conferred on him. 
They recalled that he repeatedly was turned 
down by the War Department last spring when 
he applied for a commission. He was told he 
was too old, too big to fly and otherwise un- 
fitted for the service. He served in the army 
in the Spanish-American War. He fought in 
South American revolutions, was chief of scouts 
for General Lawton in the Philippines and took 
part in a) down the Boxer uprising. 

Major Rice finally gave up and enlisted as a 
“buck” private. Throught the efforts of Sena- 
tor Knute Nelson the War Department finally 
waived grouhd school requirements and sent 
Private Rice to Mineola Flying Field, where 
he soon became a sergeant and then graduated 
several weeks ahead of his class. He was 
recommended for major by the commander of 
the flying corps, who at that time said he 
wanted Major Rice for important work in 
France. 

Before going to Europe Major Rice spent 
sixty days arranging business affairs in Cuba, 
where he owns a ranch and rice plantation. 


Aviation Corps of 500 to Be Contribution of 
Siam to Allied Cause 


An aviation corps of 500 members will be 
Siam’s contribution to the Entente Allies, ac- 
cording to Frank D. Arnold, formerly chargé 
d’Affairs at Bangkok, who arrived at San 
Francisco from Siam on his way to Wash- 


ington. 
“The Siamese Bae has developed some 
splendid aviators,” r. Arnold said. “They 


seem to take naturally to the work under the 
instruction of French. and Italian experts. 

“When I left they were preparing to send 
over 500 men. with a complete quota of aero- 
planes, all of foreign construction.” 


Carolina Aircraft Company Organized 


The Carolina Aircraft Company of Raleigh 
was recently incorporated with an authorized 
capital of $500,000 and a paid capital of $20,000, 
The stockholders are Harry Atwood, fa- 
mous pioneer aviator; Howard White, John A. 
Park and J. M. Broughton. The first craft is 
to be completed in sixty days. 


Reorganization of War Industries Board 
Washington.—Under a plan of reorganization 


announced April % by Chairman Baruch of the 
War Industries Board, the ordering and de- 
livering of war supplies and the management 
of the ne industrial problem facing the coun- 
try is to be centralized hereafter with the 


chairman of the board. 


The control of industry and production about 
to be assumed by the board will involve the 
uestions of national price fixing, interna- 
tional pooling of raw materials and the cur- 
tailment and possible elimination of less essen- 
tials, in all of which the board will have a 
directing hand. 

The central directing agency in the new 
scheme is the Requirements Division of the 
War Industries Board and is headed by Alex- 
ander Legge. Upon this the War and Navy 
Departments, the Shipping Board and Food 
and Fuel and Railroad administrations each 
will have representatives. 


The needs of all departments hereafter will 
be submitted to this division, which thus will 
be able to furnish Chairman Baruch with com- 
plete information to guide him in determining 
the general industrial policy of the country, 
the organization of production and the reloca- 
tion of industries. 


To take charge of each problem of aueply 
a special commodity section has been created. 
Each section will have card indexed capacity of 
every manufacturing plant handling this par- 
ticular commodity, and its orders. It thus 
will have at hand all the needed information 
regarding any desired article coming within 
its jurisdiction and will be able to make a 
systematic allocation, according to the relative 
urgency of the needs of the various depart- 
ments. For example, should the War and 
the Navy Departments each want a supply 
of certain shapes of steel, they will lay their 
demands before the Requirements Division and 
their purchasing agencies be told just how 
much to buy and where to place their orders. 
eee of the Allies will follow the same 
plan. 

At the meetings of the commodities sec- 
tion, at which allotment of materials or facili- 
ties to fill the requirements is made the rep- 
resentatives of the various supply departments 
of the Government who are members of the 
section will have full share. 


If any member of a commodity section is 
dissatisfied with a decision he may, if he 
wishes, file a protest with the section head 
and also with the head of his division or de- 
partment. Then if, for example, he belongs 
to one of the Government supply departments, 
his chief_may appeal for reconSideration to 
the War Industries Board, whose decision will 
be final, subject only to modification by agree- 
ment among the chairman of the War In- 
dustries Board and the respective Secretaries 
of War and the Navy and the chairman of the 
Shipping Board, whichever may be the one in- 
terested in the subject. 

In cases where it becomes necessary to con- 

trol an industry in whole or in part by means 
of allotments, the appropriate section will de- 
termine the allotments of materials, commodi- 
ties and facilities to the several departments 
of this Government and to its allies and also 
the extent to which manufacturers or others, 
whether serving the civilian population or en- 
gaged in the manufacture of war supplies, 
shall be supplied. 
_ When a commodity section comes to make 
its full report on the allotment of any, specific 
requirements the chief of that section will 
notify a member of the priorities division of 
the War Industries Board to be designated for 
such purpose by the priorities division, who 
will, with the section chief and the member, 
consider and tentatively determine the priority 
rating which such requirements will take 
when orders therefor will have been placed. 
Such tentative rating will be observed b 
the priorities committee in connection with all 
applications for priority on orders covering 
such requirements unless the priorities com- 
mittee should (because of conditions changing 
in the time intervening between the time of 
the fixing of the tentative rating and the appli- 
cation for priorities or other good cause) con- 
clude such rating to be improper; in which 
event the section chief and each member of 
the section fixing the tentative rating will be 
so notified and have an opportunity to be 
heard before such rating be changed. In the 
event a change is made the section chief or 
any member may appeal from such decision 
in the manner prescribed by that portion of 
the organization plan of the War Industries 
Board governing priorities. 


NAVAL ao MILITARY 


* AERONAUTICS « 


AAD—Assigned to active duty. 

ADO—Report to Aviation Supply Depot, Day 
ton, Ohio. é 

AEF—On duty with the American Expedi- 
tionary Forces. 


AGC—Report to Aviation Supply Depot, 


arden City, L. I., N 

AHT—Report to Aerial Gunnery School, 
ouston, Texas. 

AMV—Report to Aviation General Supply 


Depot, Morrison, Va. 
AOV—Report to School for Aerial Observers, 
Hampton, Va. 
APR—Report to School of Aerial 
raphy, Rochester, N. Y. 
Be ec port to Brooks Field, San Antonio, 
x. 


€ 
CAF—Report to Carlstrom Field, Arcadia, Fla. 
CAG—Report to Camp Hancock, Augusta, Ga. 
CAP—Commissioned as Captain, Aviation Sec- 
tion, Signal Corps. ’ 
CCI—Report to Chanute Field, Champaign, IIl. 
CDT—Report to Aviation Concentration Camp, 
allas, Texas. u 
CGC—Report to Aviation Concentration Camp, 
arden City, L. I, N. Y. | 
CGS—Report to Aviation Concentration Camp, 
Greenville; SAC “igo 
CLR—Commissioned as Colonel, Aviation Sec- 
tion, Signal Reserve Corps. 
CMV—Report to Aviation Concentration Camp, 
Maeieacs Va. : 
COL—Commissioned as Colonel, Aviation Sec- 
tion, Signal Corps. sie 
CPR—Commissioned as Captain, Aviation Sec- 
tion, Signal Reserve Corps. 
CRI—Report.to Chanute Field, Rantoul, Ill. 
CSO—Report to the Chief Signal Officer, Wash- 


Photog- 


ington, D. C. oa 
CUI—Report to School of Military Aero- 
nautics, Cornell University, Ithaca, 


CWT—Report to Call Field, Wichita Falls, 


Texas 
DAF—Report to Door Field, Arcadia, Fla. 
DIK—Report to Camp Dick, Dallas, Tex. 
DIS—Honorably discharged from service. 
Sot to Essington Field, Essington, 
a. 


ELA—Report to Eberts Field, Loanoke, Ark. 

EOT—Report to Ellington Field, Olcott, Texas. 

FLR—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Reserve Corps. 


Key to Abbreviations 


FSO—Report to Fort Sill School for Aerial 
Observers, Fort Sill, Okla. 

GIT—Report to School of Military Aeronau- 
tics, Georgia Institute of Technology, 
Augusta, Ga. 

GLC—Report to Gerstner Field, Lake Charles, 


a. 
HHN—Report to Seeal anes Field, Mineola, 


JHU—Report to ‘School of Military Aeronau- 
tics, John Hopkins University, Balti- 


more, h 
JMA—Rated as Junior Military Aviator. 
JRC—Report to Jackson Field, Riverside, Cal. 
KST—Report to Kelly Field, So. San Antonio, 
ex. hen specified in the order, 
the number of the field is given in 
parantheses) 
LDT—Report to Love Field, Dallas, Tex. 
LHV—Report to Langley Field, Hampton, Va. 
LTC—Commissioned as __ Lieutenant-Colonel, 
Aviation Section, Signal Corps. 
LTR—Commissioned as  Lieutenant-Colonel, 
Aviation Section, Signal Reserve 


Orps. 

MAJ—Commissioned as Major, Aviation Sec- 
tion, Signal Corps. 

MDO—Report to McCook Field, Dayton, Ohio. 

MIT—Report to School of Military Aeronau- 
tics, Massachusetts Institute of Tech- 
nology, Boston, Mass. 

MJR—Commissioned as Major, Aviation Sec- 
tion, Signal Reserve Corps. 

MMP—Report to Middletown Aviation Sup- 
ply Warehouse, Middletown, Pa. 

MSC—Report to Radio School, Maryland State 
Agricultural College, College Park, Md. 

OSU—Report to School of Military Aeronau- 
tics, Ohto State University, Colum- 
bus, Ohio. 

PFO—Report to Post Field, Fort Sill, Okla. 

PMT—Report to Park Field, Millington, Tenn. 

PRC—Appointment to Aviation Section de- 
clined; prefers retaining previous 
commission. 

PUP—Report to School of Military Aeronau- 

tics, Princeton University, Princeton, 


REL—Relieved from present duty. 
REV—Recently issued order is revoked. y 
RIT—Report to Repair Depot, Indianapolis, 


Ind. 
RRV—Report - to Richmond Aviation School, 


RWT—Report to Rich Field, Waco, Tex. 

SBI—Report to Scott Field, Belleville, Ill. 

SGS—Report to Camp Sevier, Greenville, S. C. 

SLR—Commissioned as Second Liéutenant, 
Aviation Section, Signal Reserve 
orps. 

SLT—Commissioned as Second Lieutenant, 
Aviation Section, Signal Corps 


SMM—Report to Selfridge Field, Mount 
Clemens, Mich. 
SPD—Report to Col. B. P. Disque, Spruce 


Division, Yeon Bldg., Portland, Ore. 
TFT—Report to Taliaferro Field, Fort Worth, 
Texas. (When specified in the order, 
the number of the field is given in 
parentheses) 
TMA—Report to Taylor Field, Montgomery, 


a. 
UCB—Report to School of Military Aeronau- 
tics, University of California, Berke- 

ley, Cal. 
UIU—Report to. School of Military Aeronau- 
tics, University of Illinois, Urbana, Ill. 
UTA—Report to School of Military Aeronau- 
tics, University of Texas, Austin, Tex. 
VBW—Report to Vancouver Barracks, Wash- 


ington. 
WCS—Wire to the Chief Signal Officer upon 
arrival. 

WCW—Report to War College Division, Gen- 
eral Staff, Washington, D. C. 
WFO—Report to Wilbur Wright Field, Fair- 

field, Ohio. 


Note 1. Report to points named for temi- 
porary duty in the order given. 


Note 2. Report to Atlanta, Ga. 

Note 3. Report to district manager of equip- 
ment, Detroit, Mich. 

Note 4. Report to district manager of in- 
spection, 15 Park Row, New York City. 

Note 5. To Washington, temporary duty; 
then Millington, Tenn. : ae 

Note 6. Report to director of training, 
Bedell Building, San Antonio, Tex. 

Note 7. Report to departmental aeronautical 
officer, New York City. 


Note 8. Report to Lieut. Edward Howe, 16 
Victoria St., Toronto, Canada. 


FLT—Commissioned as First Lieutenant, Avia- Richmond, Va. i } Note 9. Report to Radio School, Columbia 
=e tion Section, pienal Corps: Sheol RSD—Report to Rockwell Field, San Diego, University, New York City. 
— K maha Balloon School, al. 
mea ae ae Neb. 2 RTR—Retransferred to organization attached Note 10. Report to Camp Hancock, Ga. 
FRF—On duty requiring regular and frequent to previous assignment to aviation Note 11. Report to War Prison Barracks 
aerial flights. duty. No. 2 for duty as censor. 
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Clifford, Paul L..... Pere sca eateasens Callaghan, Robert L..... Dole, Arthur, Jr...... 
Compere, Harold .... Carson, Robert H Davey, James) Siircs.-- 
Clark, Marshall G.. Clark, Wallace T Desson, Leonard J... 
Covington, Harry Stockel Clarke, DeFranc: Dillin, Forrest H...... 
Dee}, Gawrence. 70... -.= 
DeFrates, LeRoy C.... 
Drennan, Walter H. 
Jyer,) Edwint yen aes ne-m 


| dilworth, Dewees Wood.. 
| riscoll, Edgar Joseph.. 
dice, Agnew Thomson, Jr. 
Jrury, Newton Bishop 
Jelana, Edward 
Javis, John E.... 
Decker, Kenneth ....... 
Davis, Roy Le_Fevre.. 
Javey, James Joseph... 
Doolittle, James Harold. 
Jahman, Wallace W.. 
Deéan,,, John: iRise: 
DeCourcy, William E. 
uke}: Leslie a -eessmene 
Donalds, John E.... 
Dounce, Clifford Bicone 
Dwiggins, Russell H...... 
Turkee, Hugh B. 
Tavies, John Peas 


5 é ". Denny, Alden Mi... 
A Two-seater German Rumpler Battleplane Dudley, John E 


Se 
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Dougherty, Francis M....................:- FRE ' ne ; git, TRGSR? Blapeillsocsonccnsuacese 
deFremery, Leon ..... ERE ail Hillman, Alfred Daniel........ : 
Davis, Louis E..... .- FRE Hudgins, William Harkinson.. 
Dunlap, John R......... sogegasabanosooenase5 FRE Harris, William Larue ....... 
Harrell, Samuel Cheatham.. 
Enright, Walter J = PRE eae Clade Mee ee 
i segooon0d0eeds SeomAsoGc OAC R amilton, e arion.. 
Edwards, Carl William SLR; RSD EASSan Ih, CORD. DS aces 
Eliot, Samuel .......... .SLR; WFO Malligan, Henry Martin Joseph 
Enright, John E.............+.0.+e2eeee eee aS Hamlen, Robert Cushing...... 


Etheridge, Asa J.. 
Avene 


Hogan, Clark Harvey.... 
Easley, Sam ; 


Howard, James 


Englehart, George -FLT Huston, Aubrey ....... 
Edler, Raymond C. DIK Militard es Wandonweesensereeesi 
Enders, Gordon B.. .FLR Harwood, Archibald Roane...... S500 
Eaton, Irving ...... -SLR Heqembourg, Theodore Marsh.. 
Eaton, Leland W.. SLR Hays) Prank Kerrs.32--0. 
Eckel, Jacob E..... . -SLR Haskins, Charles Herbert 
Eddins, Rufus R..... -SLR Ham; David Haryey....:... 
Edgerton, George W -SLR Huser, Thomas Everett.. 
Ensign, Ralph H........ -SLR Haller, Hubert George.. 
Ewing, James C......... ne .- SLR Hoare, John L......../ 
Edler, Raymond Charles. -SLR; LDT Harding, Paul Curtis. 
Edgerton, James C..... .. FRE Hadley, Hamilton 
Ppp mOtton@-p-een esses . ERE Harriman, Walter F. 
Epperson, Arthur R... E ..FRF Hughes, Francis F....... 
Eggleston, Herbert C.......... .. TMA Houghteling, William ....... 
Per iliseeAn bh errls ie --TMA Hostetter, Wilbur Dawson. 
_ Ernst, Norman C.. ERE Hitchcock, Thomas .......... 
Emory, George N. PERE Hyman, Joseph H... 
Basleye Sami Aver cise cleleciewecies sess cilsleleicions sie FRE Holmes, Wayne M... 
Everett, Charles........... pandedention0 Note; 11 Himebaugh, Gero A. 
Hitchcock, Reuben .... 
EF House, William Russell .............. 
Barr) Newton: Cro occ ns omen dgodobaodosse SGS Hughes, Francis Forrest............ 
Frost, John J......... : sinaistel Maraporeeate 8 DIK Horrell, Camden Riley..... 
French, Donald Eakin -SLR; GLC Hensley, James Willard. 
Frink, Henry Post... SLR; WFO Hall, Levi Marion....... 
Forbes, Howell ... -SLR; FRF Hanks, Stedman 6S....... 
Fleet, Rutherford ....... ...HLR; KST : Host, Thomas Parker ... 
Foster, Henry B., Jr..... RoolnILIe (CID AY Howard, James G. L....... 
Frazee, Harold David. ---SLR; GLC Major W. P. Pearson is commander of the Heron, Percy Hotspur..... 
Fields, Curtis Philip... «SLR; LDT School of Military Aeronautics at the Uni- Harbeck, Edward V....... 
Fuller, Willard Perrin.....................- CAP versity of Illinois. Hardin, Ray Stephen ... 
Fanthom, Murray ©..s). 2.6.0... .cecceesernn FRE Hogan, William A........ 
Freas, Walter Johnson..... -SLR; KST Gifford, Joseph Barney.............. SLR; KST Hostetter, Wilbur D.. 
Froelich, Hugo Ferdinand.. ---SLR; FOB Gore, Thomas Edwin................ SLR; KST Elo lmielent, yaae neice aoe 
Fishel, Harry O........... POOR pAb he GaneyeDanicle howl) reensscsnssceheee sence SLR Hooper, Edwin Majjox . 
Friesen, Ernest Clare. PSERCORS De GibsonselidwardiiB ess Ireseecaeeea ee eee es ceeee SLR Hoffman, Charles B...... 
Frost, John William ... -SLR; LDT «Greenwood, Samuel A., Jr..............-... SLR Harvey, Frederick H... 
Fagg, Fred Dow, Jr... -SLR; RSD Griffith, Clyde I...... Orer SER Heath, Hamlin Russell 
Ford, Bernard Waterloo. -SLR; KST Gross, Edward H. ...SLR Host, Thomas P...... 
nlectaeReubentiH.s seein. aces = se oncaciecnee cs CAP Grummey, James ) .CAF Helms, Leslie R... 
rosied ward sD. ie aie cset sciabeeceeses FRE Gans, John Edgar . KST Harmon, Frank H.. 
Farnsworth, Augustus D..............-..--+ FRE Gilchrist, Claude F. .FRFE Hopkins, Rees .... 
Fish, George F Be ..FRF Gowan, George ... KST Harkins, Harry H... 
Foy, William J. Geisendorf, Louis C .FRE Heater, Charles L... 
French, Harold Graicunas, WVytautas FRE Heinsohn, Augreau_ G. 
Feuchtwanger, Paul Gale, Harold D....... RE Holden, Kenneth H. 


RE Horton, Frederick W.. 
_FRFE Hudson, Henry B........ 
FRE Harris's @harlesy Ls. dcccseeee 
RE Hart, Marion F 
QuvAY, Whey: WoooopAcsdodasaseoes 
H Herlihy, Harold W 
f Hofimaneacobi Vermeseeeenee 
Hogen, Frank G., Jr 
Hosmer, Fred E 
Hollaman, Frederick T 
Hook, Sidney B 


Flaherty, organ Jam Gelwicks, Myles W 
Franklin, John A........ 5000 Grantz, Raymond 
Fraser, Kenneth Gatiss Geisse, John H.... 
Farish, Stephen Power Gilman, Arthur R... 
Fuller, Clifford Justis 
Felts, Jess A. 
Fisher, Albert 
Fitch, James C.... 


layed, Joel Gugsendos 
oc Highley, Thomas Hiatt. 
Fitzgerald, Edmund, J Hawke, Clarence Ewart 
Flannery, William Black Hamilton, Mark Armistead 
Franzheim, Henderson K................... FRF Hendrickson, Charles John. 


Hightower, Charles Daniel intevasig,: WO (Garecayes cassones 

G Harding, Noah 5 Harmon, Frank Harry....... 

Gordons Charlesiscrsscceeeseccoaschenes SLR; GLC Harvey, George Hager, Danielle ass.e-eeeee 
Green, Robert Corbould -SLER; GLC Hill, Glenn _R... Hardy, Richard L... 


Henry, William L... 


2 Hart, 1 Hugh.. 
-SLR; GLC Hart, Carl Hu Hill, Armistead B 


Griffin, Roscoe Charles.... 
.SLR; PMT Horter, Edward 


Gulick, Edward Leeds, Jr. 


a 


Guar, _INeihon! (ses sodeoasqese -SLR; RSD Hoffman, Albert ] Hequembourg, Theodore 
Golonsbe, George Jonathan. .SLR; RSD Haack, Theodore Theophil. Hopkins, Lionel P..... 
Kpodalemmbranlea Wiese seicine vetale te see ence FOB 


Gould, Edgar Russell. 
Griffin, Norval Burris.... 


; SER: WEO 
Gallinger, Nathan Kraus. -SLR; KST 
Gastreich, Joseph W................. FLR; CDT 
Grimes) auidereeeccisdciiescaecaes SLR; KST (2) 
Greening, Wendell G................. FLR; AEF 
Steste Davide e ers cacao. Sancsekiseeeeeeee FRE 
George, Rob Roy..... -SLR; TFT 
Gibson, James Raymond SLR; KST 
Graham, LeMoyne 2 
Gardiner, Edwin TIrene....... SLR; KST 
Garnier, Edward Wynn. SLR; PMT 
Giucen, Ones iscaqcsaonponesosb 75 oceqoaboe iP 
Grimm Paull nce ee ..SLR; BST 
Gilmore, Donald Henry FSR ERSD) 

rogg, Russell Isaac.... -SLR; PMT 
GixtirGlny TPRCGl Ohares Nan EeReeaaee nacoae eee PFO 
Gillis, Roger SLR; ELA 
OStaR Car lam N rertacenvacise sels st: aisevatemre wake FRF 
Graham, Leland J....... FRF 
Graiezunas, Vytautas A. .PFO 
Greene, William W...... .. TMA 
Gortyom Clarence) UF. 22 si). 2.52 sick\dedececssces CAP 
Gifford, Lawrence W. -FLR; AEF 
Garland, Arthur H..... son cei sill 
Garner, Jack’ A............ SLR 


Grover, John Hill......... SER 
eels eee Ress ..Note; 5; PMT y 
atch, Nelson B........... og 57/8 5 A 
eee Marcan 12 lS ope Me Leek N seu es Group of aviation officers. Left to right: Lieut. R. E. Fields, commander of the 38th Squadron, 
Griffin, William Louis........... ...SLR; HHN Lieut. E. W. Lewis, supply officer, Chanute Field; Lieut. Dodds, Lieut. H. M. Smith, and Lieut. 


st OOMSTS BR KST Harry Winner, commander of the 203rd Squadron. 
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The Savoia 168 H. P. Reconnaissance Flying Boat. (Italian Official Photo.) 


or * Koontz, Leonidas Lee....... 
PEG nee Wee tee Mecie crar tec a: 
Hayden, Thomas Heller : S ; I Kelly, Edward geese bunaes 
Henderson, Justin. .....:.-+-+++++ .. SLR; KS Kindred, Herbert LaFayette 


Hosman, Everett Mills 


erma Kite, Warren Powers.....:.....-..++++ SLR; KST 
Hae eae rye Eee acters Ac Knight, Arthur Draper......--...-.- SLR; TFT 
Hollingsworth, FE rank Baits sia clots z Kirkpatrick, Oran Gould......... = ao = 
Harwell, Gordon L.........--+++++ Ba King, Gelston Tyler.......... S ea 


Hicks, Leo R. 
Harrison, Geor 
Harrell, Samuel 


I Kruss, Edmund 
Inglesby, Joseph Edmund 


° oseph Lombard ........- RSD Kunkel, Erick James.. SLR; LHV 
Webley Joseph ‘yal MNES Bape nad Di JRC Kirkby, George Phillip. .SLR; KS 
Ison Nathaniel! Baars: ceeeeeneematontecous BRE? Kear@harleg bier. cssenseseas -FLR; CDT 

ae Kennedy, Donald Biren «ctr iet acta s 
J Kincadess Rranklin wb. sse sae: tapeen = sich tvencins MIT 
Johnson, Gordon E.........++.++: Nera po LISS Kirkpatrick, Stewart Ray 


Johnson, Charles Cousins, Jr.. 


Johnson, Howard Henry........ R; LHV_ Kingsland, George Dudley : POE 
Johnston, Edward McKeehan.. . Kaniball ean CAD er emesis sceaisic\entsncin SER; ee 
Johnstone, Edwyn Keys, John dS See eo ser ar OCopet era SLR; CD 

Jeffries, John M. AAs Kreis, Stanley Arthur..............+:- SLR; KST 
Jeffries, Simeon Ji ackso se Kober, Edward Irving...............+- FLR; CDT 
ackson, Norris Dean....... y Keellivseibred avy aa ease lly soniseie vision seteisinies sietee> 
aenke, William D...........- F Kittell, Mellan F 
ones, Montgomery Osborne. Kennedy, David S.. 
Jones, Fred Lemuel.. se King, Ivan R...... 


Jones, Lee Bryan.. 


Kemp, uis Wiltz 


Kilburn, Harold E 
Kilburn, James B 
Kaplowitt, Mack Byron 
Kellegrew, Edward bal re 
Andreas.. 
FL ae CDT Knapp, Robert BERG sy 


- KST Keller, Frederick William 


Kerr, George Reed. 


Jones, George Wier co ee iN AE AS .CAE Kelly, Robert DDR PGS eee ll: 


Jones, E Lester... Soo aroas 
Jackson, Joseph W........-..+.-++++ 
acobson, Chester J. : 
udge, Joseph Bermingham : 


Jenks, Frederick Angier.. Kelly, Martin P 


Krause, James W 
Knudsen, Herluf A 
Kelly, Fred Warren.... 
Kinney, Morris .. 


ellyseJamies iy Janeen senescent I ......DIK Kennedy, Frank E.. 
ye ames motuartec:. somes oteeeaeae™ sLC Kilers John Q..-... 


efferson, Theodore ... 
ackson, Joseph W... 
aenkle, William D... 
epson, Walter C 
ackson, Byron, J 
ackson, Perry B 
ohnson, Harold McC............. 
Junk, Fred H........... Oe 
Johnson, Rollin George : 
JoOHMSsorie Emap Geer recent aie eke * Kanitz, Edwin 
Jacob, William C....... - 
Johnson, Gordon Earl.. 
ones, Christopher L... 
ones, Russell G 


qocehingece yoy SSAA aos Coonatigeenac we Kelly, Sherwin F.. 
acobi, George < 
Johnstons sJ ohn Wises os eee ee SER Renneye Rake. 


Koontz, AK I erigsaepossnargscadoc -FLR; AEF Kahl, Charles A 


The Italian “Savoia” 300 H. P. Bombardment Flying Boat. 


Keeney, Charles C.. 
Kelso, Fred O..... 
Kent, Warren T.. 
Kincaid, James B.... 
Knowles, Maurice N. 
Keys, Arthur A... 
King}) Panl At. 
Kendall, Edward Hale.. 
Kalmbach, William Benjamin. 


x Kroll, Harry David.. 
K Knight, James K 
Kanitz, Edwin Gs. =... .sccacee oncsutiee ties FRE Kesler, Leland W 


Kirkpatrick, Richard J., 
FLR; TFT; CAF; Note I 
on Kunkel, Frederick Eugene SL) 

peidieeie ces etcietontens _FRF King, Paul Arthur 

Ones, Edward (Di seceesccindeemencacs 3 Kelleher, Melvin B. 

enkins, Burris A., Jr.............. .F Kugler, Martin B... 


(Italian 


Official Photo.) 


Kingsley, Charles .........scceeeeeeeseesseres SLR 
Kanes Gelstomiiliin ce sheccecucahaereiceetssnisins FRF 
L 
Lawson, Oliver Morrison...... SLR; FRF; GLC 
Larsen, Chauncey M..... FRF 


Luce, Raymond Philip.. 
Lloyd, Lawrence Albion.. 


Eycan, Es alg Bisa satieckie sonics 

athrop, re Reo hae AS Op Onno eLL 0 

Tenia William Stanislaus........-. SLR; TET 
Lindsey. Hidroldiecccce +c oss une -SLR; DIK 
Lange, Rick ate Seed . FRE 
Lee, Bernard Vian seas 

Ludwig, Nicholas Henry........ SLR; TFT 
Tearids ss William posse eisoisisia olalein'e <iares SLR; WEO 
Lowry, Swift Miller.........cseecseee SLR; KST 
Loening, Albert Palmer...........+..-sssse0s 
Lowry, Hal Marmaduke.............. SLR; KST 
Lawrence, Dudley B...... Canhaeongeeas REL; UIU 
Langston, James Argile.......-..5.--.cecnes= CAP 
Kander; Johu Be acsencere ence ae Speen Cencbgs FRE 
Liles, James Franklin.. FLR; AEF 
Linkenauger, Ernest .. ese SG. 
Larned) Johnilawleyiiecs cies cevcscie sles 'sa(es CA 
Lawyer, Samuel Edward. SLR; GLC 
Littlefield, Henry M..... SLR; LDT 
ewis, Hlalstem descents satetets sista ei etnies DI 


Lomax, Thornton Garland, Jr. 
Lucas, Philip Dearborn.... 


Ddiwrisberyin Grave sien ciestaterststctaisteielelaitatesipreistiets 

Hasell, s Joh OW acseseecce cts eeeeeeiiesisielselstante FRE 
Lobdell, Jacob Karl -SLR; RSD 
Long, Leonard F.... -SLR; PFO 
Lautz, Theodore V. re DDK 
Lawyer, Samuel E..... ...DIK 


Lazar, Eugene 
Lewis, Leroy D... 
Langley, John A.. 


Landes, Henry. B.. BaoC ooo LAR: 
Liebes) Arnoldi acmars.-cs 2 SLR 
Lodewyck, Arthur G........ -SLR 
Lundeen, Arthur) veoecesrete-n oe Brats) Bt 
Logan, Henry Patrick.. KST 
Larcomb, Richard C. .FLR 
LeRoy, Clair H... FLR 


Lewis, Arthur L..... 
Leyson, Burr W., ag 


Loomis, Henry Si ..FLR 
Little, Frederick Bo: aes a oe ae SLR 
Lehr, Robert Phillip......... ..SLR; FOB 
Lundquist, Harry elvin... ..SLR; RSD 
Lewis, Halstead Harden.............. SLR; KST 
Lassiter, Glenn Robert... ; 
Lewis, Thomas nN Psencosecor 

Lewis, Chauncey Glenn - 

Be SSA Guy Templeton.... ..... SLR; KST 
Leffler, Claude William Skilling..... SLR; CWT 
Long, ‘Leonard Franklin SLR; KST (2) 
Botidss Harold Site. r. seen FRF 


TeeEK, JO bt 2B Caeser iarea aietenist aisietei<etawianraertane 
Lesher, Carl R 
Lyon, "Alfred Wiktecsataraes transect nase 
Liebhauser, Edgar A 
Littlefield, ‘HenryiMi pce. soc sceees ecules es ee sn 
LaBoiteaux, Andrew J 
Lenox, William J., Jr 
Gone, \Carl. Coa cennnamacne cad ees ere 
Law, Hugo B 
Lee, Zanna P 


MeMichael, Jiohumitiesc:-osncustiae cee se erictaas 
McGinley, John Joseph.. 
McHenry, Arthur James. SS 
MacLaughlin, Thomas Greennwood..SLR; FOB 
Massev, Rapmeng Rufus...... obtce 3 SLR; CWT 
Murpny, Edward Joseph.. a 

McLellan, Hiram_John. 
McKoy, Francis K... 
Mulvihill, Mead J... 
Murray, *Charles W. 


Merrick,. Louis Mitcsss: tess se oe ease eee OER: 
Magee), David! Weieeemenne teaasaaitsner amen PHO 
McHenry, Arthucale eer 


Meyer, Adolph Henry 
Mason, Ernest John.. 
Morris, Wistar ..... 
Mills; John Kiij.cieeesencsccast vesicles 
McCormick, Francis Howard... 

Moore, William Etstell 
Meehan, Timothy, Beteracsss) ose 
Maranville, Clarence H. 


Mackall, Porter A..... 
McMath, Robert R 
Miller ilieo) Jsasesmee 


Moisant, Stanlie John.. 
McArthur, Emmett King. 
Martin, Howard Charles. 
Matthews, William ..... 
McPeak, Normal B.. 
Morison, JaniesvG@eeee 
Moulthrop, John Robert.. 
Mahler, Herbert P............ 


heneeNa Raymond A. .DIK 
Morey, John Davis.......... peistaledays Oi 
Mitchell, nee Ashton 4 
Magee, ‘David _ iSumeene 5 STR; RSD 
Manning, James F., Jr. .FLR; AEF 
oses, Ster (Eee ee -SLR; PFO 
Montagne, Alfred August SLR; RSD 
Mahool. James GS; ceases deen anaes eee CAP 


Mann; ‘Merrill “Dice eee FRF 
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MacDonald James E DIK Nugent, Daniel EE Iitoosaeqonsadsn SALE ears, Ie Ns cose nooéanb0000 cousadaea FRE 
lian, Hiram J Dis Nutt, Clifford 8 Rresleysa Curtis Emenee rocninc cee teen FRE 
Migans William E.. DIK Niles, Edward me Parker, Robert MacDonald........ ..SLR; RSD 
Marshall, Willis M. -DIK Neely, Forest H.. Parker, Albert Nelson.............. SLR; LDT 
McCoy, John Wesley.. ; AAD Nelson, Sinius J. IPAT KET RO VRC eric ce ar tiactcie ice ine FRE 
McGraw, John Euward.... --SLR; RSD Nelb, Alfred W..... Parsons aye epi ioe aoe eee FRE 
McParland, Norman Dillon.. -SLR; HHN Nichols, Brayton iter deleran (Cooaggasscoano5nG0GS0 SLR; FRE 
McDonnell, Edwin Alexander. ..SLR; KST Purcell pwWalliamelernt-eit- eee sce SLR; FRF 
IDwilling, INIA Ipasccosudncanboseodedoe SLR 
McWhorter, Kay Seely....... ........ SLR; KST Ge Cornelius Smyth............ SERS SKS Tbendletonwelal botminrenn resem meen FRE 
McCormick, John Brokaw. .. SLR; RSD Neil, James ISES Gio. soos ne aooeneROS SLR; SMM Phelps, Richardson.................. SLR; KST 
MecDoneul, Edwin A......... ..SLR; FRF One, Raymond Henry.. SERGEKSIN(@) mekanmerntOscansoeeeereeeeeer erence SLR; FRE 
McPeak, Norman Bernard.. PO URERCWae ee OrReillysmbarllsWeoseemsceiecceis- cm elece SERSERSDiwRamntempbarkerteeee eee econ ERE 
McCurdy, John Anderson... --SLR; KST O'Flaherty, Daniel inc ene SERSKS iG) seetexconyicn n yal Creer peter tre ere eer FRE 
Macaniayeslheadores Garg...c- secs steeeees FRE O’Brien, Maurice Francis............. SUR EEO Mbacew Davide Greerneeecectemecceece Note 3; WCS 
MacMichael, John Henry, Ue -SLR; RWT Olds, Edward Clarence..... SERTKSi@)yebalmerngh au label eee eres Note 10; FLR 
MacDonald, Neil Carles: PI SURSBS Te Oth bamberts ine eos. SE SER- KSTG)) bierce Hughes Marrionees ere ae eee CAP 
Murray, John Joseph.. SLR; TFT Osborne Henry Plant. PES ERSE KS Petersontellaroldn Geese mitre einets FRF 
Menefee, Jesse Irving.. --SLR; KST Olsen, Eugene F Field. iRecklotty Meee eee eon eicoenicce moieties SLR 
Moore, Charles F............ 3 aorc ; Olsen, Clarence A.. 
Merrill, Leland Hawthorne. Ba 5 Olson, Horace Edsall. : g oO 
Martin, Gee setigecncree eae ARE aaiass pa iat ay, soodonseddonded ae SD ay 
eyer, arles Frederic 5 IS natavia, omasmle eee Bs 8 Q tiinay (anion Als hinge cere ee i 
Malmgren, Carl Ephraim..... ; -SLR; DIX Osborne, Charles L........ ...FLR; AEF Q 2 J PILLS 
Meer MO ATIC] © emo ne ne cciscine cine cas acetwelencs OSU O’Melveney, Stuart . SLR; ELA R 
Misteldt, George William. “SLR; KST Oliver, Robert, Seo Ener eg ot ERE . 
ullineaux, Lester Ray.. ae 3; CWT *Connor, illiam J. sje AoE : 
Munroe, James Stewart ..1.......SLR; KST (2) Olin, Robert No... SER Gee pate nen Gn ay age Sik: SMM 
Murphy, John Patrick...... ...SLR; KST (2) Orlob, Rudolph .......... SLR RR, eLSMDE TELS Lae eee ee SLR; DIK 
Maurer, William Ritschy. SUSILIRG TSP | Olea, 22 iray ISG oceeacnceeseoccs ‘SER Rae Ggae dia a ee SLR: KST 
Morgan, William Victor.. ; Q*Brien, Robert E.............. -Noie 2; WCS ReyaaldseW Gilt Wendell. o.oo SLR: TET 
Monteith, Charles Norton.. -.SLR; KST Olson, Charles Willard, J ae ;K Inna Mess Wests, sages bao cocone: SLR: LHV 
Mahnken, Walter Rudolph.. SSSURS EET Olsen> Horace bee. ee ce eee seen MD TINGe ISON coo encoc con cooeon en SLR: KST 
Matthews, George Berrien... ee SURERE Mies OsBrientiWatthewa thle scsmeen tence deci eces FRE Randall, GHAR ies Sey RI FLR: AEF 
Miller, Walter B............... .-SLR; AEF O’Brien, Maurice F ---- ERE oyal , John Edwin, Jr esate oust as SLR: KST 
Mahler, Herbert Philip.. --SLR; FRF O'Neil, James J.... So MRUS Raia, TRAM Blo do eo econ eee 2 
Mellor, Lloyd Eldon... . -SLR; KST Overholt, George T SUD vee ibaa INP, occ nce oe none aee 
Mahler, Herbert Philip. & SHPR-EGUG Owen mllauricel Cn ceeeheen tectee see ecccr: SLR Royle Witten Jet... - iE 
Morris, William Cobb.. SLR; RSD Rivers, Walter Ben.............- SER 
Michels, Joseph Stephen.. .. SLR; DIK P Raye Walmicr eee SIE] 
Miller, [Penny ube Caiae scr osusceneseenere LHV Polk, George Washington, Jr........ SURS ENS Tash adolp hm) acobmiienn Een eee 
Mohrman, Louis Grupe...... : 5 Pike, Vernon Bender : Reddy, Philip Jerome ae = 
MVS Arby OM Ma Wie eee sce clon «ne aise cee one FRF Peters, Sydney Van Wyck F Ridgeway, Erwin Tatum............. SLR; KST 
Moore, Herve @.....- ........ -SLR; DIK Petree, Leo Webb............... SLR; Rowes RalphaS gece one eons ERE 
Metcalf, Harry 18i.- cette FRF Pendleton, James Dudley SLR; Roberts, Carroll Harry.............. ; 
moon: Charles Morris....... 3 IPaaTgh, Ona Is asacpsoousoasoagouoonsone SGS Me Richmond Arthur beeen EEE ence eter 
Markham, Robert Benjamin.. SLR; KST Palmer, Ralph! Warrens...--e-0--+ ; KS 2) Reed, Harvey Senay Gs5obcou~eoabe 
Mack, Walter R............ v.-SLR Pratt, (George White...............- LR; Reid: i GharlespAcat aasnanccen eee eee CAP 
Mentzer, John W. ES eReaePresleyalCurtis@h eee aoe ee SLR; DIK Russell, Waurences lence 
Mitchell, George W.. BOR barkerm eA Gh toner eee none: . Rogers, Franklin Lewis............-- 
Mansfield, John Clark 2 LE teesPowellsehidwardiMan ees eee ans eee R; DIK Roadhouse; Wilbur ................ 
Morrison, \Watlioe - 1h = cae Sa sBae ine ais Donnan SERSePrice motuacteh eee ree nee den SUR SKS i RoycesaWalkermWintererereeeeecere rs 
Maloney, Charles P.. -FLR  Perry,. William Leslie 5 Roberts, Roscoe Owen............... 
MacWhirter, Donald . FOR Pardy, George William . 7) DIK SS Rothteldswlbawrencesaes eerie 
Mann, Alfred C..... -SLR  Pursley, Charles Addison........... FLR; CDT _ Rinehart, John B. G......... 
Moody, Corbitt L. -SLER Pearson, James Arthur, Jr.......... SLR; LHV Robinson, Bernard B........ 
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DIMENSIONS OF STEEL TUBE STRUTS 


By CARLO MAURILIO LERICI, Electrical and Aeronautical Engineer 
Special Correspondent for Aerial Age in Italy 


HE accompanying graphs have been prepared 
in order to facilitate the calculation of the 
dimensions of such circular and streamline 
steel tubes as are employed in aeroplane construc- 
tion. The diagrams give directly the compression 
permissible for a maximum load of 10 kg. per sq. 
mm. (13,750 lbs./sq. in.); that is to say, with a fac- 


tor of safety of six for steel commonly em- 


ployed having an ultimate strength of 60 kg. per 
(82,500 Ibs./sq. in., 


sq. mm. or nearly 37 tons 


Fig. 1.—Standard section for streamline steel tube 


per sq. in.). The streamline section tube is that 
of minimum resistance (Fig. 1), tested by Eiffel 
and adopted as standard by nearly all the con- 
structors of the world. The fineness ratio of 
this section is about 3. The ratio of the two 
moments of inertia Ip, and I,, is about 5. It 
will be easily seen that there is an almost con- 
stant relation between strength in compression 
of circular and streamline steel tubes. 

For the standard type (Fig. 1) I have found 
that the streamline tube whose section has the 
external dimensions d X 3d has the same com- 


pressive strength as a circular section tube of 
the same length and thickness (gauge), having 
an external diameter = 1.5 d. 

formed the basis for the graph 


This factor has 
(Fig. 2). The 


following data are given: W—=normal com- 
pressive load, L = length of tube. The graph 
shows that for each value of W there are gen- 
erally several solutions according to the different 
values of the thickness adopted. In this connec- 
tion it should be noticed that, in order to attain 
maximum lightness, one should adopt the mini- 
mum poss ble thickness s. The ratio of s to d 
should not be less than 1/30. 

It should also be pointed out that the condi- 
tion of minimum weight for streamline tubes ex- 
posed to a current of air, as the struts of an 
aeroplane, is only convenient in machines hav- 
ing a low flight speed. Generally it is possible 
to so dimension these tubes as to render .mini- 
mum the power absorbed by their weight and 
by their head resistance. In the best of modern 
high-speed machines the total power P absorbed 
by one meter of streamline tube exposed to the 
air is given by the formula: 

7.25d~z 7.85uds 
P = ——— + ——— 
108 10? 


in cm. 

in metres per second, 
in inches. 

in inches. 

ft./in. 


An examination of this formula gives the fol- 
lowing results: (1) For machines having a speed 
of not more than 120 km. per hour (75 m.p-h.) 
the minimum value of P is obtained by giving 
the struts a thickness of between 0.8 and 1.6 mm. 
(gs in. and yy in. respectively). (2) For ma- 
chines of which the normal speed varies between 
120 and 100 km. per hour (75 and 100 m.p.h.) 
the optimum thickness varies between 1.2 and 


2 mm. (¢ in. and gy in.). (3) For speeds be- 
tween 160 and 200 km. per hour (100 to 125 
m.p.h.) the optimum thickness varies from 1.6 
to 2.4 mm. (7 in. to gy m.). (4) For speeds 
above 200 km. per hour (125 m.p.h.) the struts 
should be given the maximum possible thickness, 
weight having no longer any appreciable influ- 
ence. 


It sometimes happens that one has to depart 
from these dimensions giving maximum efficiency 
in order to avoid during flight every vibration 
that might diminish the compressive strength of 
struts. For instance, this happens when the fre- 
quency of the struts’ proper vibration under nor- 
mal load coincides with or is a multiple of the 
number of revolutions of the motor. Such a 
phenomenon of resonance can be countered by 
modifying one of the dimensions s or d. 


The following examples show the method of 
using the graph: 


(1) Centre Section Strut,—Streamline section. 
Steel of 60 kg. per sq. mm. (82,500 Ibs. per sq. 
in.). Factor of safety = 6. Length, 7 ft. Com- 
pression in strut, 670 lbs. Thickness s= yy in. 
From the diagram it will be seen that the cir- 
cular tube has an external diameter of 36 mm. 
(17s in.). Streamline tube having same strength, 
d = 36:1.5 = 24 mm. (§} in.). As the fineness 
ratio of the strut is three, the dimensions should 
be about 1 ft. 3 ins. 


(2) Chassis Strut.—Streamline section. Steel, 
60 kg. per sq. mm. (37 tons per sq. in.). Fac- 
tor of safety, 6. Length 5 ft. Compression un- 
der nomal load, 1,020 lbs. Thickness gz in. The 
circular tube indicated in the diagram as being 
of the requisite strength for this load has an 
external diameter of 45 mm. (1}% in.). Stream- 
line tube having same strength d = 45:1.5 = 30 
mm. (143 in.). As the ratio of s to d is less 
than 1/30, it will be advisable to adopt a thick- 
ness of gy in. In that case d = 41:1.5 = 27.5 
mm. (1% in.). 
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Fig. 2—Graph showing strength of circular steel tube struts of various dimensions, the material being 


assumed to be steel of ultimate strength of 37 tons per sq. in. 


values found for circular struts 


must -be divided by 1:5. 
have different values. 


For the section shown in Fig. 1 the 
Other streamline sections would, of course, 
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EVERY MILITARY AVIATOR OUGHT TO KNOW 
WHAT HIS OWN AND THE ENEMY’S MACHINE 
CAN DO AND HOW THEY LOOK 


By HENRY WOODHOUSE 


Author of the ‘‘Text-book on Naval Aeronautics’’, 
‘*Text-book on Military Aeronautics’’, etc. 


N three previous issues the writer pointed out that the Allied Gov- 
it ernment found it necessary to teach their aviators and students all 

about their own machines, and as much as poss-ble about the 
enemy’s machines, panbculanly, their appearance. “As a basic principle, 
the aviator is taught that what does not look like one of the Allied 
machines must be an enemy machine. Therefore, every effort should 
be made to bring it down. 

The anti-aircraft forces are taught the same thing, and that knowl- 
edge of the features of the different types of aeroplanes is one of the 
prime factors in making the anti-aircraft forces efficient. 

Lacking that knowledge, both the Allied air forces as well as the 
anti-aircraft defenses, get confused and permit the enemy to get 
temporary advantages, which cost the lives of Allied aviators, as 
well as of the population of the cities which are raided—without men- 
tioning the strategic advantages which the enemy gains through 
gathering information or surprising the Allies. 3 

Besides teaching military aviators to know their own and_ the 
enemy’s machines, what they can dc and how they look, the Allied 
authorities also found it advisable to have continuous progressive 
changes in their types of aeroplanes. 

It was found that German aviators had a certain amount of fear 
for a new type of aeroplane, because they did not know what it could 
do and past experience had taught them to beware of appearance. 


As'a member of the Lafayette Escadrille put it: “The Boche was 
never so surprised as when he attacked a certain type of machine 
which looked like a two-seater, and got fired on by the third passenger, 
who was an extra gunner, well equipped with twin Lewises.” 

The policy of keeping the enemy “guessing” is good strategy—so 
long as it does not interfere seriously with production. It can 
be applied especially in the smaller types of machines used to main- 
tain the supremacy in the air during the daytime on the fronts. It 
has little value in so far as the large bombing machines used for 
night bombing are concerned, because the night aeroplanes cannot be 
seen. It may be deducted from the types of German machines 
captured that the Germans are also following this policy. They keep 
Up a continuous progressive change of types, adopting the good points 
ot captured Allied machines, adding other points which are suggested 
by the progress of the science. 

The Gothas followed the capture of the Handley-Page bomber, and 
now the dispatches advise that the Germans are building larger machines 
equipped with four motors. 

Some of the smaller machines look very much like the French 
and British machines and it would be hard to recognize one from 
the other, were it not for the iron cross on the planes. This similarity 
in characteristics has necessitated closer study of German types and 
how they look. 


Pomilio (Italian). Two place Reconnaissance and Bombardment 
aeroplane equipped with a 6-cylinder 200 H.P. Fiat engine. Carries 
a movable Fiat machine gun upon a ring surrounding the rear cock- 
pit, and a synchronized gun firing forward. Ailerons on the upper 
plane increase in chord as they leave the trailing edge of the main 
plane. Trailing edges of lifting and controlling surfaces are fluted. 
The upper part tail skid is enclosed in a sheet aluminum streamline 
covering which is easily discernable from the side. Upper plane flat 
in span, but lower sections have a slight dihedral. The Pomiio Co. 
also builds a fast Scout, which cannot at this time be described. 


S. I. A. (Italian). A two-place Combat machine which has recently 
proven its remarkable power of endurance in a non-stop flight from 
Turin to London and a 1000-mile flight from Turin to Naples and 
return. It is equipped with a 6-cylinder Fiat engine, with an exhaust 
stack leading to the upper plane. Both planes have an equal span. 
Central braces from the fuselage to upper plane are in the form of 
the letter W. Trailing edges of plane surfaces are straight and not 
formed of wire, as in many other Italian aeroplanes. A balanced 
rudder is used. 


S. V. A. (Italian) Fighting Scout. Several types of scouts are turned out by Gio Ansaldo & Co., of Genoa. The two illustrated above 


are said to have been used extensively. 


Both machines are equipped with 210 H. P. “SPA” engines. In the machine at the left the tubular 


steel struts are inclined laterally, a structural feature which is an identifying characteristic. The body is very deep and proportionately nar- 


row, especially toward the tail. The tail group is somew 


hat similar to the French Spad, although the tail plane of the S, V. A. is smaller. The 


machine at the right has a single set of vertical struts at either side of the body, and the struts from fuselage to upper plane slope outward at 


their top. In both machines, the lower plane has a slight dihedral. 


and a spring steel tail skid are employed. 
propeller path. 


There is no stagger nor sweepback. The usual two wheel landing gear 
These machines carry a machine gun at the side of the fuselage, synchronized to fire through the 
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DRY KILNS—A SAFETY FACTOR IN 
AEROPLANE CONSTRUCTION 


sé OULD you want to be the cause 
W of even one United States avia- 
tor crashing to earth ina pitiful 
wreck because the wood you built into his 
aeroplane snapped in midair?” I recently 
asked a manufacturer who wanted to 
know why he should change his methods 
of drying lumber. 
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“Well, if that is the situation, we cer- 
tainly must change our kilns and system. 
Make your recommendations; results, not 
costs; in they go!” 

With that spirit of patriotism manufac- 
turers are facing the greatest change in 
the methods of drying of wood since the 
dry kiln supplanted the smoke kiln. The 
aeroplane has forced a _ tremendous 
awakening in the lumber industry which 
gives promise of big results and success 
after the war as well as those already 
apparent and for immediate use. 

The old method was one of extracting 
the moisture from the wood; literally 
baking it out; drying the wood. Conse- 
quently there developed the commercial 
‘Dry Kiln.” The only idea at that time 
was to get the water out—turn on a 
supply of heat and pull the water out fast. 
No one ever weighed a board or thought 
of examining a sample piece. As a matter 
of fact, no one in charge of the kilns 
would have known how because the dry- 
ing was entrusted to any yard man or 
laborer who could turn a steam valve. 
If the lumber had been in “long enough” 
it was time to pull it out. Whether it 
contained 12% of moisture or was bone 
dry only mattered in so far as that the 
bone dry usually milled easier. You see 
all this was even before Wrights had 
reached that preliminary stage of inven- 
tion where the genius is accepted as a 


There being an abundance of lumber in 
this land of limitless resources, only the 
best need be used. There was always a 
constant stream of fresh material coming 
in so that the mushroom piles in the yards, 
tilting this way and that, sprang up above 
the mill yard fences on all sides. The 
supply was always ahead of the demand 
and so the lumber stood in the air and 
seasoned for months before its turn came. 
Practically every bit that went into the 
dry kilns had been previously seasoned 


By VICTOR R. JOSE, Jr. 


in the air-seasoning laboratory of that 
versatile specialist, “Mother Nature.” Ask 
any number of the older kiln men whether 
this preliminary drying is necessary and 
they will chorus “yes.” Ask any num- 
ber of them why, and they will solo any 
number of reasons. 

A meddler came along one day and 


spray pipe dri lled 
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compared the meager available data. He 
noted the different systems in use, and 
he asked about the different temperatures 
recommended for the drying operation. 
But success brooks no meddlers; figuring 
costs had not yet reached the dry kiln 
out on the edge of the plant. The meddler 
was soon suppressed. 
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Along came an insistent domineering 
chap called “Mars.” And in his wake 
came buyers from the nations abroad. 
They bought up all the available stock of 
lumber which had been seasoned by 
“Mother Nature,’ and the piles flattened 
even as they had grown. Spruce, birch, 
quarter-sawed oak, went as tho rubbed off 
of a slate. And when “Mars” demanded 
of Uncle Sam that he build aeroplanes— 
thousands of them—the kiln operators 
gasped. 

Could virgin spruce and oak, green 


Valve 


from the saw, be dried at all? How fast 
could it be done? How fast should it be 
done? And at what temperatures? These 
were only the major questions of an end- 
less series that presented themselves. 

Then someone added to the burden by 
“wondering” whether different tempera- 
tures and methods might not affect the 
cells and the strength of the lumber; for 
when you get down close and look 
through a miscrscope you are dazed by 
the omniscient foresight revealed in the 
wonderful construction of those minute 
cells, and walls, and passages. 

The demand was for supreme strength, 
for the precious lives of the “Cavalry of 
the Air’—our Cavalry—depended on thin, 
frail, strips of wood of lightest possible 
weight and greatest strength upon which 
the burden rested in flight. And with this 
sobering demand, and the abnormal con- 
ditions with which to meet it, new in- 
struments or at least new methods were 
imperative. Clear thinking immediately 
reached this conclusion. 

Scores of experiments were made. They 
developed the conclusions that high tem- 
peratures weakened the strength of the 
wood. Its power to resist shocks was 
lowered; and the shocks in battle flight 
are many. Impact tests, vibration tests, 
bending and strength tests of various 
kinds, developed curves showing wide dif- 
ferences in specimens seasoned at dif- 
ferent temperatures. It was found that 
spruce should not be started higher than 
120 degrees F., and that this temperature 
should be built up to a maximum of 145 
degrees, with the increase gradual ac- 
cording to the amount of moisture in the 
wood from time to time and nof accord- 
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ing to an arbitrary chart. The speed of 
drying becomes an individual problem in 
each case. Instead of an arbitrary num- 
ber of days for drying determined upon 
loading the kiln, the drying is determined 
by the actual reduction of moisture in the 
lumber. 

The moisture content of the lumber is 
definitely determined in small test discs 
taken from representative boards. Weighed 
when cut and again after being thoroughly 
dried in an electric oven, the loss of 
weight shows the loss of moisture. From 
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a great number of these, taken from each 
load, the average moisture content of each 
and any board in the kiln charge is com- 
puted. 

Carefully weighed sample pieces, two 
feet long and of average condition, and 
three for each 5,000 board feet in the 
kiln, are placed at various points in the 
piles. Each one being weighed, the 
amount of its weight which represents 
moisture and not wood substance, is com- 
puted on the basis of the average ob- 
tained from the small discs. These two- 
foot samples dry under the same condi- 
tions as the rest of the charge. They 
are weighed each day to see how much 
moisture they are losing, and their condi- 
tion governs the decisions to advance or 
retard the temperatures of the kiln. 

Experiments also showed that the ten- 
dency of the. lumber to dry on the sur- 
face must also be met and retarded to 
prevent such conditions as “case-harden- 
ing,’ a condition in which the outer por- 
tion drives under stress and sets up a 
strained condition of the fibers when dry. 
It was found that “case-hardening” was 
affected by the humidity of the air as it 
circulated against the surfaces of the 
lumber. As in the case of temperatures, 
so here again a schedule was evolved on 
the basis of moisture content, running 
from 80 per cent at the start to 33 per 
cent at the end. (For oak the range is 
temperature 105 to 135 and humidity 85 
to 40.) Repeated examinations of the 
air in the kiln are made at frequent inter- 
vals by means of instruments known as 
“Hygrometers,” “Hygrodeiks,” etc., from 


which the relative humidity is determined. 

Recording thermometers are provided 
for each 36 feet of length of kiln and on 
charts in the operating room the patient 
pen automatically marks the exact condi- 
tion for every minute of the day and 
night. 

Watching the records as they go down 
on his chart from hour to hour—weigh- 
ing samples, reading Hygrometers and 
“mixing brains with his hands’—the ope- 
rator controls the evaporation and condi- 
tions so that the movement of the water 
from within the tiny cells and the cell 
walls is produced and accelerated in such 
a way as to catise no injury to the struc- 
ture and no loss of precious strength. 

Even in piling the lumber the old hap- 
hazard slapstick method has given way to 
careful stacking with a view to expediting 
circulation and controlling its course. 

The strength of every board is being 
jealously guarded through the entire 
process. When the lumber, “on its way to 
the clouds,” leaves the kiln seasoning de- 
partment it is fit for the world’s finest 
fighters. A tremendous increase in effi- 
ciency and safety has been added by mod- 
ern seasoning, 

Government inspectors over every kiln 
assure the rightly anxious flyer that only 
the fit will be sent out for his use. 


Suggestions for Dry Kiln Operators 


Humidity plays such an important part 
in the drying of lumber for aeroplane uses 
that it needs the very closest attention. 
Too much humidity causes no sleepless 


nights, but the demons of “case-harden- 
ing’ and “hollowhorning”’ walk the bed 
rail at the suggestion of a drop in the 
relative humidity of your kiln. 


In long kilns this problem often be- 
comes quite serious upon close examina- 
tion of the kiln. Investigation of differ- 
ent sections of the kiln, as, for example, 
near flues in external ventilating kilns, 
will often disclose “pockets” or “‘spotted’” 
areas. 


“Pockets” often exist, althougn the regular 
points for taking Hygrometer readings show 
proper humidity readings, For example. in the 
areas near a ventilating flue, the air, which has 
passed through the lumber and picked up mois- 
ture, is Being pulled out so fast that there re- 
mains only the dry, hot air coming up through 
the heating coils. The relative humidity of dry, 
hot air is, of course, very low. Consequently 
in that immediate neighborhood a_pocket of low 
humidity exists. Often this affects a whole 
truck of lumber at that point. This same condi- 
tion may also affect several points. 


The whole kiln can be reached by means of 
the steam spray lines which usually run the en- 
tire length of the kiln. But the fact that they 
do run the entire length makes them impractical 
for temporary uses on small local areas. 


A simple remedy is applied by tapping in on 
the main steam line with a small spray line; 
usually a one-inch line is sufficient. Control 
this line by means of a small hand valve. Run 
it to the point where the ‘pocket’? occurs, and 
then across the “pocket area.” Along its entire 
length across the “‘pocket area’’ drill 3/16” spray 
holes on the bottom on about 8” centers. When- 
ever the pocket occurs turn the control valve for 
this individual line and let in enough spray to 
properly humidify the air. If necessary this 
spray can be left just barely “sizzling” continu- 
ously. Control over one area is thus provided 
without turning steam into the entire kiln, an 
operation which destroys the working balance of 
temperature, general humidity and often of cir-~ 
culation. 
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THE ALBATROS TYPE “CV” FIGHTER. 


(Continued from page 212) 


N the preceding article on the Albatros Fighter, 
published by courtesy of “Flight,’’ scale draw-, 
ings and detail sketches (figures 1 to 7) were 
shown. This week we deal principally with the 


fuselage and tail plane. 


Fig. 8 shows, in side elevation and plan, the 
general arrangement of the fuselage, and should, 
in conjunction with the various sections and key 
diagrams, explain fairly clearly the general lay- 
out of the body. It will be noticed that in plan 
the sides of the body are straight from the tail 
post forward to the pilot’s cockpit. For ease in 
manufacture it is an advantage that the ribs of 
the tail plane should be at right angles to the 
spars, and in order to effect this it is necessary 
that the sides of the body should be parallel for 
the length of the tail plane. Since, however, 
to provide for this the longerous would have to 
be changed from a converging direction to a 
parallel one which would necessitate a somewhat 
sharp bend in them at the point where the tail 
plane commences, and as, moreover, the depth 
of the tail plane is not the same as that of the 
body except at the extreme rear, a different 
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a: Fig. 8,_—General arrangement of the Albatros body. Side elevation and plan to scale. 
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Fig. 9.—Sketches of the tail plane and its 


attachments on the’ Albatros biplane. 
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course has been followed. From the point where 
the tail begins two exlra longerons on each side 
have been built inte the bulkheads of the body. 
These two short longerons have, in plan, a direc- 
tion parallel to the line of flight, while the main 
longerons continue on their converging course. 
This airangement is indicated in the plan view 
Fig. 8. In side elevation the short longerons, 
against which lie the inner ribs of the tail plane, 
have the same curvature as the tail plane. In 
this manner the lines of the rear part of the body 
are not spoiled, while an easy flowing curve is 
provided for running the tail plane into the body. 
The arrangement will be further made clear by 
reference to Fig. 1, page 224. 


Reierence has already been made to the pecu- 
liar attachment of the tail planes to the body. 
The sketch at the top of Fig. 9 shows in per- 
spective this attachment, which is also illus- 
frated in the diagram in the bottom left-hand 
corner of Fig. 9. The bulkheads of the body 
are extended outwards to form cantilever beams 
which support the tail plane. There are three of 
these cantilever beams, while further support is 
provided for the tail plane leading and trailing 
edges as indicated in the sketches. The spars 
of the tail plane are of the box type, built up 
of ash flanges with thin three-ply sides, cut out 
for lightness. These spars are so proportioned 
that they fit over the cantilever beams, which do 
not, it will be seen, run right out to the edge 
of the tail plane, but are finished off just outside 
the second tail plane rib. No external bracing 
of the tail plane is provided, the depth of it and 
the method of mounting being relied on for the 
necessary strength. 


To provide against the tail plane sliding off its 
cantilever supports it is secured at the leading 
and trailing edge. The former attachment is 
indicated in the bottom right-hand corner of Fig. 
9. A sheet steel shoe fits over the corner of the 
leading edge and inner rib, and through this shoe 
a long bolt passes, which runs across the body to 
a similar shoe on the other side. In Fig. 10 is 
shown the rear attachment of the tail plane. A 
sheet steel box surrounds the corner of the 
fuselage. Welded to this box is a short tube 
which fits into a circular recess in the end of the 
trailing edge of the tail plane. As the elevator 
tube runs right across and is fitted with collars 
bearing against the sides of the clips that form 
the bearing for the elevator tube, the trailing 
edge of the tail plane is prevented from slipping 
outwards. 


The manner employed of forming bearings for 
the elevator is indicated in the diagrams of 
Fig. 10._ A steel strip is bent over the tube, and 
its two free ends are bent over and fit into slots 
in the trailing edge of the tail plane. Each clip 
is then secured to the tail plane by a vertical 
bolt as shown in the diagram. The trailing edge 
of the tail plane is spindled out to a semi-circular 
section as shown, and a curved metal distance 
piece is screwed to this trailing edge or spar, so 
as to form the second half of the bearing of 
which the bent steel strip forms the other half. 
To remove the elevator the bolts securing the 


clips are undone; the clips are then bent out- 


Fig. 10.—Details of the tail plane and 
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Fig. 11.—General arrangement and dimensions of the members of the tail plane on the Albatros biplane. 


wards until their free ends clear the slots, when 
the elevator can be removed bodily. 


As the elevator is built of steel tubing through- 
out, wood blocks of the shape shown in detail 1, 
Fig. 10, are employed for attaching the fabric 
covering. These blocks span over the steel strip 
bearings, and are secured to the tubular leading 
edge of the elevator by screws as shown in sec- 
tion B-B. A hole in the opposite wall of the 
tube serves for the insertion of the screwdriver. 


Under the horizontal stern post of the body 
are two short tube stumps, closed at their lower 
ends. The object of these is not at first ap- 
parent, since they appear too short to protect the 
elevator, but when it is remembered that the 
Germans favor transportation by road, trailing 
the aeroplane behind a lorry, it becomes at once 
evident that these stumps serve to support the 
stern of the body on the floor of a lorry while 
the machine is trailed behind on its own wheels. 


As regards the remaining details of the tail 


elevator attachment on-the Albatros biplane. SS 


DADDY 


of the Albatros little need be said, as they are 
fairly evident from the plan and sections of 
Fig. 11. It will suffice to point out a rather 
ingenious construction of the leading edge of the 
tail plane. In plan the tail plane, it will be 
seen, is roughly semi-circular, and its leading 
edge therefore has to be shaped to this curva- 
ture. As an ordinary strip of solid spruce 
spindled out to a semi-circular section would 
scarcely be strong enough for this work, a dif- 
ferent method has been employed. It appears 
that originally the leading edge of the tail is 
made up of four laminations of ash, having, of 
course, their grains running in slightly different 
directions. The rectangular section spar thus 
formed is then spindled out to a semt-circular 
section, as shown in the diagram, leaving the im- 
pression that the leading edge is made up of 
seven thin strips of wood glued togeaher. The 
resulting leading edge appears to be one of great 
strength, while at the same time being quite light. 
(To be continued.) 
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THE POMILIO RECONNAISSANCE TYPE TRACTOR 


The latest Pomilio Reconnaissance and Bombardment Aeroplane, one of Italy’s powerful weapons of defense against the Austro-Germans. 
Apparatus is carried for the release of bombs, and a movable machine gun is mounted at the rear cockpit, 


Front view of the Pomilio Aeroplane. It has a 6-cylinder 200 H.P. Fiat engine and a Fiat machine gun. Wing span, 38’-0"; height, 10-0"; 
overall length, 30’-0”. 


The Pomilio Reconnaissance and Bombardment Tractor as seen from the side. Official tests have shown this machine to be capable of a hori- 
zontal speed of 120 miles an hour. Its climb is also’ very good, an ascention of 4000 meters being made in 22 minutes. 
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_THE SENATE INVESTIGATION OF THE WAR 
DEPARTMENT—AIRCRAFT PRODUCTION 


Majority Report Urges One Man Control of Air Program 


April 10, submitted the following report on the air- 
craft situation: 


ee Committee on Military Affairs of the Senate, on 


“The Committee on Military Affairs, being engaged under - 


authority of the Senate in an investigation of the War 
Department, and haying taken much testimony, herewith sub- 
mits the following report in the matter of aircraft production, 
together with certain recommendations: 


G Training Schools 


“The Signal-Corps has established and is now conducting 
20 aviation training schools in the United States. Four addi- 
tional schools are in process of construction and are expected 
to be finished in June next. 

“The aggregate capacity of the schools now in operation is 
something over 3,000 cadets. One thousand nine hundred 
and twenty-six have thus far been graduated from this pri- 
mary training course and commissioned as reserve military 
aviators. Very few of these have received their advanced 
training in this.country. 

“In addition to the above, the Signal Corps, acting upon the 
invitation of the several entente Governments, dispatched 
some 1,200 cadets to England, France, and Italy last year, 
who were to receive primary and advanced training in avia- 
tion schools of those countries. The experience of a great 
‘many of these men has been most unfortunate in that at some 
of the schools a very serious delay has occurred in providing 
them with the training planes, which it was expected would 
be manufactured in foreign factories in sufficient number. As 
a result, several hundred of the American cadets have been 
practically idle and have made no progress. About 450 of 
them are reported as having completed the primary training 
after long delay. The Signal Corps is giving serious con- 
sideration to the advisability of bringing the remainder back 
to the United States to be trained. With the exception of this 
severe disappointment, the primary training of our aviators, 
according to the testimony of the aviation officials, appears 
to be progressing favorably. The health record of the schools 
is excellent and the fatalities arising from aviation accidents, 
while always distressing, appear to be less frequent than in the 
schools of our allies, according to the testimony of the Chief 
Signal Officer. 


Training Planes 


“For seme time after the inception of the work the output 
of primary training planes in this country for use in our 
schools gave ground for grave concern. In recent weeks, 
however, the output has been greatly increased and there 
seems to be no doubt of the Signal Corps having an amply 
sufficient number in the future. On April 1, 1918, 3,458 pri- 
mary training planes had been completed. The planes are of 
two standard types developed for the purpose and are equipped 
with Curtiss and Hall-Scott motors, respectively. The ad- 
vanced training planes are being turned out in accordance with 
the schedule and estimates laid down at the inception of their 
manufacture. In advanced training planes four types are 
being made, the total number up to date manufactured being 
342. In these planes three types of engines will be used, of 
which: 965 have been completed. These include Gnome, Le 
Rhone, and Hispano Suiza, all of foreign design but American 
manufacture. The Liberty motor is not suitablé for use in 
these planes. 


The Liberty Motor 

“It is apparent from the evidence that the 12-cylinder Liberty 
motor is just emerging from the development or experimental 
stage. Since the original design and the setting up of the first 
completed motor in July, 1917, a large number of changes 
have been found necessary, many of them causing delay in 
reaching quantity production. Within the last two months 
changes of considerable importance have been made which, 
it is hoped, will make the motor serviceable for combat planes 
of the defensive type, and for bombing and observation planes. 
It is not designed for and can not be used in the swift, single- 
seater fighting machine. A few of the motors are being 
flown in appropriate machines. These reports, as recited to 
the committec, indicate that with the latest changes the motor 
will be satisfactory for the character of work expected of it 
and that it bids fair to hold its own with foreign motors of 
similar power, weight, and purpose. For the campaign of 
1919, the Liberty motor must undoubtedly be further improved 
in order to keep up with the evolution constantly going on 
along the front. The motor as now manufactured is of the 
direct-driven type, a type which has limits of usefulness in 
heavy machines. 

“Steps are being taken in the designing of a geared drive, 
in order that the usefulness of the motor may be further 
extended and further improvements attained. Twenty-two 
thousand five hundred Liberty motors have been ordered, 122 
have been completed for the Army, and 142 for the Navy. 
Four have been shipped overseas. Some of those already de- 
livered are being altered to overcome the defects ascertained 
during the last few weeks. It is understood, however, that 
these alterations will consume but a very short time. The 
production of Liberty motors to date is, of course, gravely 
disappointing. The testimony shows that experts of the high- 
est reputation and experience have, since last July, repeatedly 
warned the officials of our Government that the perfecting of 
a newly designed motor must inevitably involve many months 
of painstaking experiment accompanied by many setbacks and 
disappointments. In spite of the unanimous testimony of 
motor experts along this line, the Government officials having 
the manufacture of the Liberty motor in charge have made 
the mistake of leading the public and the allied nations to the 
belief that many thousands of these motors would be com- 
pleted in the spring of 1918. Information of this sort, not 
borne out by the facts, has been injurious, and its constant 
dissemination the committee regards as misleading and detri- 
mental to our cause. 


Combat Planes 


“The production of combat planes in the United States for 
use in actual warfare has thus far been a substantial failure 
and constitutes a most serious disappointment in our war 
preparations. We had no design of our own; neither did we 
adopt any one of the European designs until months after we 
entered the war. Much time was consumed in discussion as 
to types. Innumerable changes in designs and specifications 
of the types finally decided upon have cost further delay. In 
all, five types have, at one time or another, been adopted. 
Two of them have been abandoned after the expenditure of 
much time and money. The three remaining types still left 
upon our program are now in the course of manufacture. Of 
these, the largest and most powerful is the Handley Page 
heavy bombing machine, designed to carry as many as six 
men, eight machine guns, and a heavy load of bombs, and to 
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be driven by two Liberty motors. The history of the negotia- . 
tions for the adoption and manufacture of this plane afford 
a remarkable illustration of procrastination and. indecision, 
too long to recite. Suffice it to say that the designs and speci- 
fications of this plane which had been used with marked suc- 
cess by the British and placed in production by that Goyern- 
ment, were offered to our officials as early as May, 1917. The 
testimony before your committee shows that the Signal Corps 
finally decided upon the manufacture of a number of sets of 
parts of this machine about January 1, 1918. Eventually the 
finished and tested parts will be shipped to England, where 
they are to be finally assembled in factories now being pre- 
pared for this work. Officials of the Aviation Section of the 
Signal Corps testify that they do not expect the completion 
of the first set of parts in this country before the month of 
June, 1918. 

“Another type of combat plane, known as the De Haviland, 
is included in our program. This machine habitually carries 
two men, four machine guns, a moderate load of bombs, and 
other apparatus and is to be driven by one Liberty motor. 
Fifteen have been completed; 1 has been shipped to France; 
the remaining 14 have been very recently completed in this 
country. Some of these have been tested, propelled by a 
Liberty engine, and appear to have given satisfaction. The 
third type upon the program is known as the Bristol fighter. 
This machine is lighter and faster than the De Haviland. Its 
speed is expected to be in the neighborhood of 125 miles per 
hour. It is what is known as a reconnoissance machine. An- 
other term which might be properly applied to it is “defensive 
fighter.” It carries two men, four machine guns, and is driven 
by one Liberty motor. The decision to make this type was 
reached on November 7, 1917. The manufacturers completed 
the first of these machines during the week ending March 30, 
1918. The machine was tested once during that week with a 
Liberty motor, and, according to the testimony of the aviation 
officials, met its preliminary test successfully. This machine, 
a few hours after its flight, caught fire while standing upon 
the aviation ground and was entirely destroyed. The officials 
of the Signal Corps assured the committee that another ma- 
chine would soon be finished by the manufacturer and that if 
it met the tests satisfactorily quantity production might be 
expected within a reasonable period. The testimony as to 
this machine was given on April 2, 1918. This completes the 
list of machines now under manufacture and constitutes a 
correct statement of the situation in this country as of April 
1, 1918. In addition to the American production of engines 
and aeroplanes as herein set forth, considerable orders for 
combat aeroplanes and engines were last summer placed with 
European manufacturers by Gen. Pershing, and we have fur- 
nished quantities of material and numbers of mechanics to 
aid in their construction. 

“Your committee has full information as to the number and 
quantity of machines and engines ordered here and abroad 


but does not feel justified in stating the number in this public 
report. The facts contained in this report are drawn from the 
testimony of the Chief Signal Officer, Gen. Squier, Col. Deeds, 
and Mr. Potter, the chief of the Equipment Division: of the 
Aviation Section of the Signal Corps, and are confirmed from 
other sources official and otherwise. 

“Your committee, being devoid of technical knowledge of 
motors and aeroplanes, does not undertake to point out in de- 
tail engineering and manufacturing errors which may have 
been committed and which, in part, may account for this 
gravely disappointing situation. Your committee, however, is 
convinced that much of the delay in producing completed com- 
bat aeroplanes is due to ignorance of the art and to failure to 


organize the effort in such a way as to centralize authority 


and bring about quick decision. A certain aloofness in dealing 
with persons possessing infoérmation based upon experience, 
an apparent intention of confining the actual production to a 
restricted number of concerns, and a failure of the officials 
in charge of the work to grasp the situation in a broader way 
and seize upon the best approved foreign engines and planes 
and proceed promptly to build as. many as possible for the 
campaign of 1918 has contributed to the failure. It is greatly 
to be regretted that the statements of Government officials 
have misrepresented the progress of the aviation program. 
This has misled the public, and your committee, cognizant of 
the facts, has, in the performance of its duty, made this report 
to the Senate. 

“Your committee believes that production of aircraft should 
be controlled by one executive officer, appointed by the Presi- 
dent and responsible to him. He should be assisted by a 
corps of the best aircraft engineers and designers possible to 
obtain, both European and American. The matter of produc- 
tion should be taken out of the hands of the Signal Corps en- 
tirely, and no man who has any near or remote interest in a 
company manufacturing airplanes or engines should be per- 
mitted to act as adviser or be in authority. While we are de- 
veloping American aircraft and American engines we should 
temporarily, at least, procure an abundant supply of approved 
types of aircraft and engines of European design. 

“Further, it seems to the committee that every encourage- 
ment should be given to the development of aircraft and that 
any action which retards progress, such as trust agreements or 
the prevention of those developing machines from flying, under 
proper restrictions should be removed. 

“The committee also believes it to be its duty to point out 
that thus far no broad plan looking to future development has 
been laid down by the authorities. Warfare in the air is still 
in its infancy and it is inevitable that rapid changes will take 
place in both engines and planes. It is essential to our success 
that those in charge of the American aviation development 
shall be constantly looking ahead and devising plans for a 
continued expansion of the program, as well as the develop- 
ment of new types of engines and planes.” 


THE MINORITY REPORT 


The minority report follows: 

“We do not believe that the report of the majority of the 
Senate Military Affairs Committee on the aviation situation 
shows a proper estimate of what is being accomplished or that 
it is sufficiently complete to give an accurate impression of 
the facts. 

“Soon after the war began the Signal Corps arranged with 
the French Government for the making of 6,100 combat planes 
at a total cost of $127,000,000, the planes to be produced as 
rapidly as American fliers could be trained to operate them. 
As the American aero squadrons reach the front ready for 
duty, battle planes are being supplied them under this arrange- 
ment. To axl in this foreign manufacture of planes for 
American fliers, the Signal Corps has shipped to France 


11,000 tons of various materials and has sent 7,000 mechanics 
to release for French factories making planes for our Ameri- 
can fliers the French workers on motor transports. The Sig- 
nal Corps then arranged for the making of about 11,500 com- 
bat planes in the United States, the term combat plane being 
here used to embrace all kinds of planes, both offensive and 
defensive, except training planes. The Curtiss Aeroplane 
Corporation, the Dayton Wright Aeroplane Company, the 
Fisher Body Company, the Standard Aero Corporation, the 
Grand Rapids Aeroplane Company, W. H. Mullen & Co., 
and about nineteen other companies throughout the country 
were engaged for the production either of completed machines 
or of spare parts. . ; z 

“Let it be said here that when the war began the United 


av 


” 


_a shipload from distant India. 


States Government had purchased altogether less than 200 
aeroplanes in its entire history, and that of the few aeroplanes 
factories in this country probably not one was making over 
five or six a month. It is hardly possible to grasp the magni- 


_ tude of the task the factories contracting to make the 71,500 


combat planes found before them. New plants had to be con- 
structed, old ones fundamentally changed. Special tools for 
the making of the planes had to be devised and manufactured, 
and mechanics had to be trained to make the tools and also to 
make the planes after the tools had been completed. An 
aeroplane, especially the battle aeroplane, is one of the most 
highly technical, delicate, and complicated machines known 
to man. In no other form of machinery is absolute and pains- 
taking accuracy in the smallest details more indispensable. 
It has about 4,000 parts, and requires from 1,800 to 2,800 
different drawings in the preparation for its manufacture— 
almost as many drawings as are required for a battleship. 
Every part is strained to the utmost while the machine is 
in the air, and the slightest break almost anywhere means 
instant disaster. 


. Perfection Necessary to Safety 


“When it is remembered how often the wheels of railway 
trains, due to hot boxes, etc., parts of railway and automo- 
bile engines, tires on automobiles, etc., go wrong, necessitating 
immediate repair, and that any similar breakdown in an aero- 
plane would mean, as a rule, death to its occupants, some part 
of the responsibility and difficulty involved in making a fin- 
ished plane may be understood. : 

“Remember further that every fighting plane must have 
machine guns, synchronizing devices, special telescope aero- 
plane sights, wireless apparatus, cameras of special type, electric 


heating devices for clothing, oxygen apparatus, speed indi- 


cators, special gauges, barometers, compasses, altometers, etc. 
To say that this complicated equipment is in steady and ade- 
quate production, and that the factories are now about in 
shape for quantity production of combat planes, and have 
about completed the foundation for what is as difficult and 
responsible a task as has ever fallen to the hand and brain 
of man, is to state the truth and at the same time to recite 
an achievement unparalleled in all history for so short a 
time. if 

“Remember again that when these combat planes were con- 
tracted for the only known lubricating oil adapted to their 
delicate parts was an oil made from the castor bean. There 
were not enough beans in this country to make anywhere near 
the amount of oil required. Neither were there enough seeds 
with which to grow the needed quantity of beans. The Signal 
Corps had to search the globe for seeds, and finally secured 
Then the corps had to contract 
for the planting of the seeds in this country, and has suc- 
ceeded in having about 110,000 acres planted. It is now 
claimed that a form of petroleum has been developed that will 
answer the same purpose. This, however, is still in the ex- 
perimental stage, while the oil from the castor bean is known 
to be entirely adequate and reliable. 


“Remember again that the cloth used in the wings of the 
aeroplanes of all types had to be treated with acetone, a liquid 
substance which makes the cloth as fireproof as possible, and 
also strengthens it for the immense strain to which it is sub- 
jected in the air. The Signal Corps is having this acetone dis- 
tilled from wood under its own supervision on an enormous 
scale, and at a cost of about $20,000,000. 


“The corps has had to find a substitute for Irish linen, as 
the material for wing cloths on training planes, and has suc- 
ceeded in adapting a certain form of long staple cotton to this 
need. 


“Coming to the training plane, it may well be said that the 


completion of 3,500 to date and the fact that they are now on 


quantity production, practically according to program, consti- 
tute a remarkable achievement when the nature of the task 
is fairly weighed. The training plane is simpler than the 
battle plane, and for that reason could be produced sooner, 
but the making of the training planes on a quantity scale is in 


- itself a task of unprecedented difficulty and magnitude. 


AERIAL AGE WEEKLY, April 15, 1918 


262¢ 


“Let it be remembered further that the Signal Corps had to 
put regiments of workers in the forests to find the spruce 
needed in the making of aeroplanes. The spruce trees are 
found among fir and other trees, and of each 100 feet cut 
only about 15 per cent is found good enough for aeroplane 
construction. Approximately 1,000,000,000 feet of lumber had 
to be cut and inspected and tested before the necessary 100,- 
000,000 feet of spruce could be obtained. 


“Propellers are made from mahogany and other highly 
durable woods, and three or four must be made for each 
machine. This mahogany comes from the tropics, and whether 
and when it can be brought to seaport depends on tropical 
rains, which swell the rivers so as to permit transportation. 


Defends Liberty Motor 


“Let us now consider the Liberty motor. The Liberty mo- 
tor could not fairly have been called an experimental and un- 
tried device. It represented a combination of what had been 
demonstrated to be best in all motor construction. The Signal 
Corps, with its trained and skilled engineers, understood that 
a foreign motor could not be adapted to American manufac- 
ture and turned out in sufficient quantity in anywhere near the 
time in which the Liberty motor could be produced. Foreign 
motors are based on the metric system of measurements, etc. 
American practice and American manufacture are not adapted 
to this system. All parts made under the metric system must 
be converted into inches and fractions of inches under our 
system. The foreign motor is so extensively the result of hand 
work that it is with great difficulty adapted to the machine 
work that dominates American factories. 

“Furthermore, the Liberty motor is capable of one hundred 
more horsepower than any foreign motor except a few of one 
single type, the Rolls-Royce. The Liberty motor develops 400- 
horsepower ordinarily and is capable of 465. The foreign 
limit, with the one exception above mentioned, is 300. 

“The Liberty motor has become so well established that the 
British Government has asked for a large number. Sir. Wil- 
liam Weir, head of British aircraft production, stated recently 
in London that he considered the Liberty engine the greatest 
single factor in the world’s aviation program; that it was the 
most important single thing in the air program of England 
in 1918. 

“As soon as the Liberty motor had been designed, arrange- 
ments were made for the manufacture of a very large num- 
ber before the close of 1918. The exact figures are withheld 
for military reasons. Henry Ford agreed to produce a sub- 
stantial number of the total, the Packard another portion, the 
Lincoln Motor Company, Nordyke & Marmon,.General Mo- 
tors, and the Trego Company: still another portion. These 
companies were notified to get ready last summer and the 
actual contracts were signed later. They have spent the inter- 
vening time preparing plants, tools, and workmen for this un- 
precedented work and are now on the eye of quantity produc- 
tion. The very names of those manufacturers are sufficient 
assurance that they would not take a day longer than neces- 
sary to lay proper and efficient foundations. 

“The foreign planes which were accepted by the Signal 
Corps, known as light battle planes or single seaters, for which 
the Liberty motor is too heavy in horsepower, were none of 
those offered by foreign concerns that came to America soon 
after the war began to sell their wares, except the Handley- 
Page, and that was not the plane which the Handlev-Page 
people first offered our Government on this side. Indeed, when 
the Handley-Page plane was first offered here it was untried 
and undeveloped, and had not been accepted by the British 
Government. The Signal Corps sent a commission abroad to 
study foreign planes on the ground, and accepted certain ones 
only after careful and personal study. 

“On the whole the record of the Signal Corps is one of 
which every American can be justly proud. In the face of 
unparalleled difficulty it is accomplishing an unparalleled task 
with characteristic American energy, capacity, patriotism and 
enthusiasm.” 


The Vote in the Senate Committee 


The majority report was signed by Senators Chamberlain, 
Chairman of the committee; Hitchcock, Reed, and Thomas, 
Democrats, and Weeks, Wadsworth, New, Frelinghuysen, and 
Sutherland, Republicans. 

Senators Sheppard of Texas, Myers of Montana, and Kirby 
of Arkansas, all Democrats, put in the minority report de- 
fending the Administration and insisting that it has faced 
extraordinary difficulties that were not easily overcome. 

Senators Fletcher, McKellar, and Beckman signed neither 
report. 
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W. A. MORGAN, LATE VICE-PRESIDENT OF THE 
CURTISS COMPANY, TELLS OF CONDITIONS 
THAT CAUSED AIRCRAFT PRO- 

DUCTION DELAY 


N a special interview with a representative of the New York 

World, Mr. W. A. Morgan, late vice-president of the 

Curtiss Aeroplane and Motor Corporation, discussed the 
conditions causing delays in production as follows: 

“T joined the Curtiss Company on July 16 last. After sizing 
up the possibilities of the concern and talking to its staff of 
experts we went to Washington and consulted with the Air- 
craft Board as to the number of aeroplanes we could turn out. 
We figured conservatively that we could produce 3,000 pursuit 
‘planes and 1,000 bombers, from January 1 to July 1, 1918. 
The members of the Board said that if the $640,000,000 appro- 
priation for our air service went through, they would give us 
a contract for that number of machines. 

“At that time, understand, the appropriation had not yet 
gone through. But, relying on the word of the Board, we 
hurried back to Buffalo where I had taken an option on a 
piece of land and closed for it. The land and the necessary 
buildings for the work we purposed to do cost about $5,500,- 
000. The Curtiss Company was not in a position to swing 
personally went out and bor- 
rowed $4,000,000 from a banking house. We got busy and 
began putting our buildings up within a few days. We had to 
send to Canada for some of the steel—but we got it into the 
country cheaper than we could have bought it here. 

“Erection work was begun on July 27, and by September 
15 we had 540,000 square feet of space inclosed. And up to 


this time we did not have the contract. I was staking every- 
thing on the word of the Aircraft Board. 


such a big deal and so I 


Contract Signed, Then Cancelled 


“The contract was signed on September 19. It was changed 
a little, so that it ordered 3,000 pursuit machines—fighting 
machines—and 500 heavier bombers. By November 2 we 
completed a second building and had a total of 1,170,000 
square feet of space. We were ready to go ahead with our 
job—a $30,000,000 contract. 

“But on November 7 last they cancelled the whole contract. 
This was because of the first of the many, many changes in 
design. The pursuit ‘plane that we were to build was a copy 
of a certain French machine—a very good fighting ‘plane 
which is still good enough to be in use in considerable num- 
bers by the French. It was a single seater. 


“But it seems that the Kaiser had sent some two-seaters 
over Verdun; that is, machines from which the pilot fired 
from the front and his companion had a second gun which 
he could fire at any ’plane which was chasing him. So the 
Aircraft Board immediately countermanded our order and 
set about to get a two-seater design. They accepted the Bris- 
tol, which is an English machine. 


“We could have turned out the original ‘plane ordered of 
us in great quantities very quickly. We could have begun 
production in December and got into quantity production in 
January, perhaps at the rate of 500 a month. We could have 
turned out any sort of ‘plane they wanted, even the Bristol 
Fighter, at that rate, but we could not get the definite go 
ahead. : 

“My own belief is that it would have been far better to 
have made some of the original type; to have had 1,000 of 
them over there now protecting our lines, rather than to have 
none over there. We can’t fight with designs. We have to 
fight with actual ’planes. 


A Complete Halt 


“Naturally, there was a complete halt when our contract was 
cancelled, but to make up for this cancellation the Board sent 
us word to go ahead and build 600 ’planes of the ‘advanced 
type. This is a two-seated, dual-control machine which I may 
not describe in detail. But we showed them, with this ‘’plane.’ 


what we could do in the way of production. We had a sample 
finished and in the air within ten days, and I believe the 600 
have all been turned out and shipped by now. 


“Finally we got our order for the Bristol Fighters. The 
contract was for 2,000. 


“From the very beginning we were never able to get a 
definite ‘go-ahead’ order, so we could rush the production of 
this machine. We were, it must be remembered, maintaining 
immense overhead expenses. I personally was morally re- 
sponsible for a $4,000,000 loan. Not that I cared so much 
about that. I’d give every cent I have to be able to feel that 
we'd turned out a great quantity of machines, that they were 
protecting our fighters, and that I had aided in doing this, as 
my contribution toward winning the war. 


“Well, on November 28 the Executive Committee of the 
Curtiss Company wrote a strong letter to the Aircraft Board 
and told them that we were not responsible for any delays 
there had been, and that on account of these delays, which 
were not our fault, we felt that the Government should finance 
our operations—at least those extensions which we had made. 
This they agreed to do, and in January they took up our 
$4,000,000 mortgage. 


Hundreds of Changes 


“The changes that the Board ordered in the Bristol Fighter 
were literally hundreds. Their first great difficulty was about 
a motor. They decided primarily to use the Liberty eight- 
cylinder (which, as is now known, has been entirely dis- 
carded) ; but they found that would not fit in the Bristol. 
Then they decided upon a certain type of French motor, and 
then upon another type of French motor of greater power. 

“These changes, of course, caused important changes in the 
machine, its balance and so on. Then they could not seem 
definitely to decide upon what sort of machine gun to use. 
They would order one kind, then another, then revert to the 
first again. 

“This necessitated alterations in the machine proper and 
alterations in the gun mounts. Then a certain sort of instru- 
ment would be ordered and abandoned and another type 
ordered and abandoned. We never knew where we were— 
and here was a force of 11,000 men literally straining at the 
leash, ready to give all their strength and skill to the job of 
fast production.” 


“Any idea that reached here from abroad was seized by 
those in charge of our air programme,” Mr. Morgan said. 
“Tt was a case of constantly copying something. In our air 
programme, I have found, no encouragement is given to 
American companies and American designers to produce some- 
thing of their own. 


“IT do not want to appear to be holding a brief for the 
Curtiss Company alone. I know that all the others have had 
the same experience. But I do want to stick up for the 
American manufacturer in general, and I want to assert that 
we Americans can—and will if we are permitted—turn out 
as good aeroplanes as Germany does, and a great many more 
than Germany can turn out. We can produce enough to. 
bing: the Kaiser’s armies if the authorities will let us go 
ahead. 


No Trick to Do It 


“It is no trick to turn out aeroplanes by the thousands— 
and I believe they will win the war—if the authorities will 
eal decide what they want. But they hadn’t the last I 

eard.” 


“What is the remedy for the situation?” Mr. Morgan was 
asked. 


“Stop tinkering and let the manufacturers alone!” he re- 
plied. “As Mr. McNab of the President’s Investigating Com-_ 
mittee was quoted as saying the other day, if the authorities 
want to tinker let them get a big tract of land down in Vir-. 
ginia and tinker to their heart’s content. Meanwhile the 
manufacturers will he producing” 


\ 


~ MILITARY 


HOW KITE BALLOONS DIRECT 
ARTILLERY FIRE 


CORRESPONDENT of the Associated Press, 

writing from “behind the briush lineS in 

Trance,” describes his experience in a kite 
balloon observing artillery fire as follows: _ 

“Would you care to go up?” asked the polite 
British officer in charge of the big kite balloon, 
one of the long line of captive sausages, the 
“eyes of the army,” which swing as though 
pendant from the clouds all up and down the 
fighting line from the British channel to the 
Swiss border. 

“Certainly,” replied the correspondent, and 
so an extra warm overcoat and muffler were 
brought out and donned and, most important of 
all, the parachute harness was fitted on. 

By this time the balloon had been connected 
up to the winch and everything was ready. The 
officer hoisted himself into the car with an 
agility born of long practice, while the visitor 
was assisted to his place by the “‘car men,’ who 
then hooked the harness to the parachute which 
hung just outside the little wicker car. 


The Balloon’s Equipment 


Jutting out from one side of the car was a 
board on which was pasted a large-scale trench 
map of the district. In pockets inside the car 
were maps, air photographs and field glasses. 
On the rigging of the car was a dial to show the 
altitude and an indicator registering the force of 
the wind in miles per hour. 

Just above, dominating all, was the huge bag 
of floating fabric, only kept in place by the 
crowd of soldiers holding the handling guys. 
The slender cable and its sister telephone wires 


stretched lazily across the grass to the winch 
on_a big motor lorry nearby. 

_The observer- fixed the telephone receiver to 
his head. He tested the line by calling up the 
winch party, the ex¢hange and the chart room 
at the balloon section headquarters. Satisfied 
that all was ship-shape, he waved his arm to the 
flight-sergeant on the ground, who ordered 
crisply, “Let up hand over hand,” and then, 
“Walk toward the winch.” 


Felt Shaky At First 


The ground began to sink away. The first 
impression was that the bottom of the basket 
was going to fall out. For a few moments this 
impression was so strong that it was physically: 
impossible to look over the side. The view was 
excellent, but the mood to appreciate it was ab- 
sent. The officer's enthusiasm, as he pointed 
out different objects of interest in the land- 
scapes, seemed somehow overdone. 

Gradually this first impression of insecurity 
passed. The altitude dial, comfortably close at 
hand, now indicated that the balloon had reached 
2,800 feet. The thermometer already showed a 
drop of twenty degrees. But the balloon was 
still rising. 

“There is a light ground mist,” explained the 
officer, ‘and experience proves that under such 
circumstances better results are obtained from 
higher altitudes.” So it was not until the 
pointer signified 4,200 feet that he telephoned 
down the order, ‘‘Stop the winch,’”’ and the 
business of the day began, 


AEROSTATICS 


Guided Battery Below 


Artillery observation was the officer’s ap- 
pointed task. A British battery was going to 
“take on’? a German battery, and the observer 
made his preparations accordingly. He had the 
positions of the two batteries marked on his 
map, but he wanted to make sure of the po- 
sition of the balloon. So he leaned out over 
the side of the car, verified his landmarks and 
telephoned the results to the chart room. 

“Let me know when they are ready,” said 
he. There was a pause. Then a short mono- 
syllabic conversation and the balloon officer gave 
the order, “‘Fire!’? and adjusted his glasses to 
his eyes. 

For the next fifteen minutes the officer was 
too busy to pay any attention to his passenger. 
He was engaged in “ranging,” but from time to 
time he passed down a remark which showed 
that he was not confining his attention to rangin 
guns, but had also an alert eye for flashes o 
enemy guns anywhere within his range of ob- 
servation. The range of vision was roughly 
twenty miles. 


Phones Down Correction 


After the first order to “Fire,” a boom in 
the distance indicated that the order had been 
obeyed. The balloon officer frowned slightly, and 
telephoned a correction. A moment later the 
battery announced again that it was ready, and 
this time result was better. The process con- 
tinued. 

Once the observer asked to be put into direct 
communication with the battery, and-the ex- 
change arranged accordingly. Apparently the re- 
sult of this conference was satisfactory, for soon 
the observation came through as correct. 

A few more rounds and the balloon requested 
the battery to start firing for effect. While this 

(Continued on page 264) 


Twin basket Cacqout observation balloon starting on an observation flight. (French Official Photo.) 


RECENT AERO PATENTS 


BY WILLIAM N. MOORE 


1,258,279. AEROPLANE. Freperick J. VEITCH, 
New York, N. Y. Filed April 15, 1912. Serial 
No. 690,686. (Cl. 24429.) ines 
An aerocraft embodying a plurality of feight- 

carrying planes, a balancing plane in the rear 
of said weight-carrying planes, said balancing 
plane occupying an immovable position with 
reference to said weight-carrying planes, a lateral 
stabilizing and steering weight supported below 
the lower of said weight-carrying planes, means 
for controlling and adjusting the position of said 
weight with relation to said weight-carrying 
planes, a stabilizing vertical steering weight sup- 
ported for movement between the weight-carrying 
planes and the balancing plane, and controlling 
smeans for shifting and retaining in position said 
vertical steering weight. 


a 


An aerocraft having independent slidable 
weights for steering the same in horizontal and 
vertical directions, in combination with two ope- 
rating spindles one of which is tubular and in- 
cases the other, hand wheels on said spindles, and 
operative connections between the spindles and 
said movable weights. 

An aerocraft having movable weights for steer- 
ing the same in horizontal and vertical direc- 
tions, in combination with two operating spin- 
dles one of which is tubular and incases the 
other, hand wheels on said spindles, and operative 
-connections between the spindles and said moy- 
able weights. 

An aerocraft having movable weights for steer- 
ing the same in horizontal and vertical direc- 
tions, in combination with two operating spindles 
one of which is tubular and incases the other, 
thand wheels on said spindles, and running cords 
operated by the aainaies and connected to said 
weights. 


1,258,356. AERIAL MACHINE. Atsert W. 
Myers and Rozert R. Fitz Geratp, Ottawa, 
Ontario, Canada, assignors to Albert W. Myers, 
Ottawa, Ontario, Canada. Filed August 29, 
1917. Serial No. 188,853. (Cl. 244—21.) 

A safety attachment for aerial machines con- 

-sisting of a parachute, a trip-member adapted to 

sengage at the free end of the parachute, means 


for disengaging said trip-member, a means for 
‘holding the other end of said parachute, a means 
for releasing said holding means when said para- 
chute is in a vertical position, a means for releas- 
ing the opening of said parachute, an attaching 
‘means between said parachute and said air craft, 
cand means for shooting said parachute into the 
air. 


1,258,450. AEROPLANE-STARTER. Menrritr 
Peprerp, Wilmore, Kans. Filed September 5, 
1917. Serial No. 189,826. (Cl. 74—54.) 

In a starter of the class described, the com- 
bination of a stationary cylindrical housing, sup- 
‘porting means for said housing, a rotatable drum 
journaled within said housing, a centrally ar- 
ranged shaft, an internal gear face within said 
drum, a train of gears interposed between said 
internal gear face and said centrally arranged 
shaft for accelerating the rotation of the shaft 
in relation to said drum, an oscillatory rim sur- 
rounding a portion of said drum, pawl and 
ratchet means between said rim and drum, and 
-a flexible operating cable surrounding said oscil- 
latory rim and attached thereto. 

In a starter of the class described, the com- 
bination of a stationary cylindrical housing, sup- 
porting means for Said housing, a rotatable drum 
journaled within said housing, a centrally ar- 
ranged shaft, an internal gear face within said 
‘drum, a train of gears interposed between said 
internal gear face and said centrally arranged 
shaft for accelerating the rotation of the shaft 


in relation to said drum, an oscillatory rim sur- 
rounding a portion of said drum, pawl and ratchet 
means between said rim and drum, a flexible 
operating cable surrounding said oscillatory rim 
and attached thereto, and a return spring for 
actuating said drum in the opposite direction. 


In a starter of the class described, the com- 
bination of a stationary cylindrical housing, sup- 
porting means for said housing, a rotatamle drum 
journaled within said housing, a centrally ar- 
ranged shaft, an internal gear face within said 
drum, a train of gears interposed between said 
internal gear face and said centrally arranged 
shaft for accelerating the rotation of the shaft in 
relation to said drum, an oscillatory rim sur- 
rounding a portion of said drum, pawl and 
ratchet means between said rim and drum, a 
flexible operating cable surrounding said oscil- 
latory rim and attached thereto, said pawl and 
ratchet means comprising a ratchet face on the 
drum, a pawl adapted to co-operate therewith and 
pivotally carried by said oscillatory rim, yieldable 
means normally holding said pawl out of engage- 
ment, and means operated upon by said cable 
serving to press the pawl into engagement with 
the ratchet face. 


In a starter of the class described, the com- 
bination of a stationary cylindrical housing, sup- 
porting means for said housing, a rotatable drum 
journaled within said housing, a centrally ar- 
ranged shaft, an internal gear face within said 
drum, a train of gears interposed between said 
internal gear face and said centrally arranged 
shaft for accelerating the rotation of the shaft 
in relation to said drum, an oscillatory rim sur- 
rounding a portion of said drum, pawl and 
ratchet means between said rim and drum, a 
flexible operating cable surrounding said oscil- 
latory rim and attached thereto, said pawl and 
ratchet means comprising a ratchet face of the 
drum, a pawl adapted to co-operate therewith 
and pivotally carried by said oscillatory rim, 
yieldable means normally holding said pawl out 
of engagement, and means operated upon by said 
cable serving to press the pawl into engagement 
with the ratchet face, said yieldable means also 
serving to press the last named means out- 
wardly to permit the pawl to move out of 
engagement with the ratchet face. 


1,258,943. FLYING-MACHINE. Epmunp Hucu 
Pryce, New York, N. Y. Filed December 15, 
1911, Serial No. 665,906. Renewed July 30, 
1917. Serial No. 183,638. (Cl. 244—14.) 
In a flying machine, a central relatively sta- 


tionary element, a frame mounted on said ele- 
ment and rotatable relative thereto, shafts car- 
ried by said frame and rotatable therein, sup- 
porting planes carried by said shafts to sustain 
the machine by the sustaining action of the air 
exerted through the rapid forward motion of the 
machine, means for automatically controlling the 
rotation of said shafts through the rotation of 
the frame relatively to the stationary element to 
maintain the planes in proper position to sustain 
the machine, and means for propelling said 
machine. 


1,259,083. AEROPLANE. Isaac Covino, West 
New York, N. J. Filed October 25, 1917. 
Serial No. 198,529. (Cl. 244—14.) 


An aeroplane of the multiplane type, having 
two sets of multiplanes, a tractor system of pro- 
pulsion comma of four propellers and their 
respective motive powers located each on a sepa- 
rate body; said bodies being far apart so that 
equilibrium is maintained when flying; an after 


system of propulsion composed of three propel- 
lers with their respective motive powers all lo- 
cated at the rear end of the larger bodies, a 
horizontal rudder located at the rear end of the 
four tractor bodies, four vertical rudders located 
at the end of each of the four tractor bodies; 
landing wheels to allow aeroplane to move on 
land and pontoons to allow aeroplane to float 
and move on the surface of the water, all sub- 
stantially as described. 


(Continued from page 263) 


was being done, another battery was rung up 
and ranging done on another target, the balloon 
observer occasionally switching his glasses to the 
old target to see that the guns were shooting 
correctly, 

Now and again the observer passed down a 
message to the effect that ‘“Blank-Blank is active.” 
Blank-Blank was another hostile battery, not at 
present engaging attention. Sometimes he inter- 
polated a little message for the chart room such 
as: 

“Flash observed two five minutes left of Blank- 
Blank,” Blank-Blank being a landmark easily 
found on the map, so that the flash position could 
be marked on the chartroom for attention later. 


Results of the Work 


There were four hours of this work before the 
officer gave the order, “Haul down.” A slight 
jerk showed that the descent had begun, and fif- 
teen minutes later terra firma was reached and 
the balloon was off upward again with a fresh 
crew. 


Down in the chartroom the report of the day’s 
work so far showed that three German batteries 
had been “neutralized” and two new battery 
positions discovered. In due course, the latter 
two would be cared for in a manner that would 
place them also on the list of neutralizations, 


Not every balloon ascent is so smooth and 
peaceful as this. The enemy is active and inge- 
nious. and the parachute is not there for nothing. 
The German airman, swooping like a hawk from 
a cloud, is always a possibility. 


FOREIGN NEWS 


AUSTRIA 
_ The Cologne Gazette says that an aerial mail service is being estab- 
lished between Vienna and Kiev and also between Odessa and Con- 
stantinople. 


CANADA 


A Canadian Daily Record telegram reports that the first 1,000 aero- 
plane engines which are being built in Toronto, have been completed 


and tested. The engines are being constructed at a plant worked by , © 


the Imperial Munitions Board. 


FRANCE 


The French official statement for April 1st, reports intense aerial 
activity and the destruction of enemy aeroplanes, as follows: 

“On March 29-30 our aviators, despite rain and mist, carried out 
mumerous sorties. Five thousand kilograms of explosives were dropped 
on enemy cantonments and stations in the region of St. Quentin, 
Guiscard and Roye. Our aeroplanes frequently attacked with machine 

nm and bombs enemy concentrations, which they dispersed. Nine 
pean aeroplanes and one captive balloon were destroyed by our 

lots. 

2 “Ttalian bombing machines took an active part in these expeditions, 
and recently carried out with splendid audacity numerous raids on the 
enemy lines.” 


The War Office issued a statement on aerial activity on April 3rd, 
as foilows: _ 

“Qn March 31 and April 1 French aerial squadrons threw down 
12,000 kilograms (more than thirteen tons) of projectiles on railways 
and cantonments at Ham, Chauny, Noyon, etc. A large fire was ob- 
served in the railway station at Onauines. German cantonmen‘s in the 
tegion of Roye were bombarded with many projectiles and attacked 
with machine guns from a low elevation. French pursuit planes were 
engaged in many fights, in the course of which eight German aero- 
_planes were brought down. Two others were put out of action.” 


The announcement of April 7th reports French aerial successes: 

“On April 6 seven German aeroplanes and two captive balloons were 
brought down by our pilots. Our bombers dropped 5,000 kilos of pro- 
jectiles on enemy stations and cantonments. 


Enemy airmen unsuccessfully attempted an early morning bombard- 
‘ment of Paris on April 2nd. An official communication says: 
“Two flotillas of German aeroplanes crossed the lines fying toward 
_ Paris early this morning. They did not penetrate the Paris barrage 
defense, but made a half turn, dropping bombs in the suburbs. There 
were no casualties.” 


The official reports of aerial activity during Germany’s great effort 
to break the Allied lines are very brief, but an indication of the mag- 
mitude of these operations can be gleaned from a United Press dis- 
patch, which states that an Allied squadron of eighty machines pur- 
sued a German squadron of forty. 


In the recent German aerial attack on Paris, one of the enemy 
aviators -dropped a bomb which struck and damaged the embassy 
building of one of the Central Powers. 

Two days later the caretaker of the building requested the legation 
of the neutral power representing the enemy’s country to present a 
Bill to the French Government for the damages done to the building. 

France is asked to pay $900 for the destruction by the enemy of his 
own property. 


Second Lieutenant Prince de Tonnay-Charente, one of the most 
promising young French aviators, is missing. He has brought down 
seven German machines. 


» GERMANY 


Germany’s aerial activity during the great offensive does not appear 
from the official announcements to be increasing in intensity. The offi- 
cial announcement of April 2nd, says: 

“Twenty-two enemy aeroplanes and five captive balloons were brought 
down. Lieut. Kroll won his twenty-third aerial victory. By the ener- 
getic carrying out of long-distance observation from the coast_as far 
as south of the Somme, aerial detachment No. 3, under Lieut. Friecke, 
rendered extraordinary service.” 


“Cavalry Captain Baron von Richthofen won his seventy-fifth aerial 
combat,” says the German official announcement of April 3rd. 


The War Office announced on April 7th that: 


pet aerial battles eighteen enemy aeroplanes were shot down yester- 
y: 


Dispatches to Les Nouvelles state that on the occasion of the last 
Allied air raid on Coblenz, twenty-six persons were killed and one hun- 
dred wounded. Great damage was done, the railroad station being 
demolished. In the last raid on Treves sixty were killed and hundreds 
were wounded, the railroad station was damaged and streets in the 
neighborhood were heaped with ruins. : : 
_ In the raid last week the Cologne station was hit and many build- 
ings were demolished. A troop train standing in the station was 
struck and many occupants were killed or wounded. The Emperor 
visited the spot the following day. A later dispatch from Geneva 
states that the recent British aerial raids on Cologne caused 248 deaths, 
half of whom were soldiers, according to the latest reports received 
at Basel. The soldiers were in a railway train bound for the Picardy 
front and standing at the Cologne station. Panic reigned in the city 
for twelve hours, the streets were deserted and the population hid in 
cellars. One report says that a Major was killed. tS 

Emperor William was conferred upon Baron von Richthofen, the 
German aviator, the Order of the Red Eagle, with crown and swords. 
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GREAT BRITAIN 


The British official statement for April 2nd reports aerial activity 
on the part of contact patrol.and bombing squadrons, as follows: 

“There was good visibility Monday and our low flying aeroplanes 
again were active. More than seventeen tons of bombs were dropped 
and thousands of rounds were fired from the air at the enemy’s in- 
fantry and other targets on the ground. Hostile aircraft also were 
active on the southern portion of our front, some of their two-seated 
machines firing at our troops with machine guns from low heights. 

“Ten hostile aeroplanes were destroyed and six others driven down 
out of control. Another aeroplane was brought down within our lines 
by infantry. Two hostile balloons were destroyed by our aeroplanes. 
Eleven of our machines are missing. 

_ “After dark our night flying machines bombed enemy railway _sta- 
tions, billets, troops and transport, dropping many bombs on the Cam- 
brai railway station, on the station southeast of Douai, on the railway 
lines south of that town, as well as on other targets. All of our ma- 
chines returned.” 


_ The announcement issued April 3rd reports the following aerial act- 
ivity: 

“‘Hostile troops and transport on roads again were harassed Tuesday 
with bombs and machine gun fire. Over a thousand bombs were 
dropped during the day. 

“The enemy’s aeroplanes were fairly active between Albert and 
Moreuil. Thirteen German machines were brought down, eight were 
driven down out of control and three hostile balloons were destroyed. 
Seven of our machines are missing. 

“At night rain fell continuously until 3 o’clock in the morning, 
after which time four and one-half tons of bombs were dropped on 
hostile billets and troops. 

“Vesterday our aviators dropped seventeen tons of bombs 
brought down sixteen German aeroplanes.” 


and 


ee official statement on aviation issued by the War Office April 
th says: 

“Wednesday again was unfavorable for flying, but this did not pre- 
vent our aeroplanes from making several flights to reconnoiter the 
battle front and attack ground targets with bombs and machine guns. 
One fight occurred during a clear interval between two very large 
formations of our own and enemy machines. Otherwise hostile air- ~ 
craft were not very active. 

“Nine German machines were shot down, three were driven down 
out of control and one hostile balloon was destroyed. Five of our 
aeroplanes are missing.” 


The announcement of April 7th reports operations by large aerial 


units, as follows: : _ 
“About noon on Saturday our machines, watching the enemy’s 
concentration of hostile 


movements on the battlefront reported a 

troops south of the Somme. Large formations of our aeroplanes issued 
immediately in the rain and dropped more than five hundred bombs on 
the enemy’s assembled infantry, in addition to firing some 50,000 rounds 
at them with machine guns. 

“In air fighting thirteen hostile machines were brought down and 
eleven others disabled. Two German machines also were shot down 
by anti-aircraft guns. Sixteen of our machines have not yet been 
located. Many of these undoubtedly made forced landings behind our 
lines, owing to the difficulty of finding their aerodromes in the heavy 
Tain. 

“Throughout the present battle the Canadian air force has done 
valuable work.” 


The British War office pays a high compliment to American airmen 
in the official statement issued April 3rd on aerial operations, which 
says: 4 : : F oo 5 x 

“During the last fortnight of intense fighting in the air, the assist- 
ance rendered by the personnel of the American air service attached 
to the Royal air service has been invaluable.” 


A New York Times cable dispatch summarizes aerial activity during 
the great offensive, as follows: 

“During the period from March 20-21 down to April 3-4, the British 
brought down at the front 240 German aeroplanes and drove down 
123 out of control. During the same period the British had 122 ma- 
chines missing. 

“Excluding the bombs dropped in raids on Germany, British aircraft 
dropped during the same period 17914 tons of bombs by day and 151 
tons by night, a total of 300% tons. They also in the same period 
fired 1,139,525 rounds of ammunition from machine guns upon ground 
targets. 

“When it is remembered that in order to fire upon ground targets 
the aeroplane has to take a special dive and in each dive fires only ten 
or twelve rounds perhaps, some idea can be formed of the enormous 
amount: of work represented by these fighters. The maximum number 
of rounds fired at ground targets in a single day was 250,000, and in 
a single night 63,000. The maximum weight of bombs dropped during 
a single day was 31 tons, and in a single night 27% tens. 

“In a single day one British brigade captured twenty-two German 
aeroplanes and drove down seven. : 

“Tast month’s long-distance bombing raids comprised thirteen Brit- 
ish raids on German towns and only one German raid upon London.” 


How necessary the rapid building of aeroplanes is, can be gathered 
from the official reports of losses on all battle fronts during February, 
as reported by Associated Press correspondence. These totalled 361, 
of which 268 fell on the western front, eighty-five in Italy, four in 
Palestine, three in Macedonia and one in Mesopotamia. 

The Allies report that 273 German and Austrian machines were 


brought to earth by Entente airmen, while the German Headquarters 


claim to have brought down eighty-eight Allied machines on the various 
fronts. 


Losses for December on the western and Italian fronts alone were 390. 
ITALY 


American aviators are engaged in signal work on the Austrian front 
(in Italy), according to a despatch to the Intransigeant, of Zurich. 


MODEL NEWS 


CLUBS 


THE AERO SCIENCE CLUB OF AMERICA 
90th St., 7th Ave., Brooklyn, INE DYE 
PACIFIC eT MODEL AERO 
921 Ravenna Boulevard, Seattle, Wash. 
CORRESPONDENCE MODEL AERO CLUB 
Babylon, Long Island 
BAY RIDGE MODEL CLUB 
8730 Ridge Boulevard, Bay Ridge, Brooklyn 
INDIANA UNIVERSITY AERO SCIENCE 


CLUB THE ILLINOIS MODEL AERO CLUB 
Room 130, Auditorium Hotel, Chicago, III. 
TEXAS MODEL AERO. CLUB 
517 Navarro St., San Antonio, Texas 


Bloomington, Indiana 
BROADWAY MODEL AERO CLUB 
931 North Broadway, Baltimore, Md. 


TRIANGLE MODEL AERO CLUB 
Baltimore, Md. 
NEBRASKA MODEL AERO CLUB 
Lincoln, Nebraska 
DENVER MODEL AERO CLUB 
2820 Raleigh St., Denver, Colo. 
BUFFALO AERO SCIENCE CLUB 
c/o chrisnex Weyand, - Dodge St., 


SCOUT MODEL AERO CLUB 
304 Chamber of Commerce Bldg., 
Indianapolis, Indiana 


MILWAUKEE MODEL AERO CLUB 
455 Murray Ave., Milwaukee, Wis. 


CONCORD MODEL AERO CLUB 
c/o Edward P. Warner, Concord, Mass. 


PLATTSBURG MODEL AERO CLUB 
c/o James Regan, Jr., Plattsburg Barracks, 
Plattsburg, N. Y. 


MODEL AERO CLUB OF OXFORD 
Oxford, Pa. 


ARGE scale models are rather the 
average builders and we believe our readers will be 
interested in the six-foot scale model which is described 

by its constructor, Private Eugene J. McGuirk, Jr., a motor 
repair man in the Aviation Section, Signal Corps, U. S. Army. 
Mr. McGuirk’s connection with the aviation division makes 
the model the more interesting, being so closely in touch 
with the full-sized aeroplanes of Uncle Sam’s training sta- 
tions. After being stationed at Kelly Field and Love Field 
Mr. McGuirk was transferred to the 196th Aero Squadron 
at Lake Charles, La.; from there he hopes to go “over the 
pond.” 


uncommon among 


Specifications of the materials and construction of the 
McGuirk scout model are as follows: 

Fuselage constructed of 3/16” square longerons and distance 
pieces of the same material. The curved fuselage top (or 
“turtle back”) is built of cypress formers upon which is laid 
3/16” by 1/32” spruce battens. 

In the forward portion the fuselage is covered with sheet 
aluminum and the rear part with linen, which is doped and 
varnished after the manner of the large aeroplanes. 


The pilot’s cockpit is upholstered with leather and provided 
with a miniature aluminum seat. 


All the controls are made to operate the controlling sur- 
faces in the usual manner. Deep control is used—a wheel 
connected to the ailerons, the control column operating the 
tail-flaps or elevators, and a foot-bar for the directional rud- 
der. The ailerons are hinged on auxiliary wing beams 1% 
inches to the rear of main wing beam. This allows a slot 
to be cut into the main wing for the operation of the control 
lever. 

From tip to tip, the main wings measure 72”. The chord 
is 12” and the gap 13”. Wing spars and entering and trailing 
edges are of spruce. Ribs are of the block-and-batten type, 
built up of very thin strips of spruce which are spaced by 
means of small blocks to form the proper wing curve; four 
such blocks being used in each rib. Rib spacing 134” apart. 


Scale models of Halberstadt Scout with a 30 inch spread and a Wright Flying Boat with 36 inch 
spread. These models, built by Jacob Dunnell and W. B. Lane, were described in Revi vAGe last weak: 


266 


E. J. McGuirk’s 6-foot scale model Scout, 


Covering is with silk which is given three coats of varnish. 

Wiring between the planes is similar to that employed on 
the famous French “Spad”; the wires cross at the center 
struts. Strut fittings are cut from sheet aluminum and turn- 
buckles are made of bicycle spokes and nipples. 

In the landing gear, each wheel is made of two cupped 
discs of aluminum which are held together by a copper-tube 
hub, the ends of which are riveted to hold the halves of the 
wheel together. The tires are made of raw gum rubber. 
The axle is bound to the chassis with elastic, for the shock 
absorbing effect. 

At the forward end of the fuselage, a dummy six-cylinder 
motor is set so that the tops of the cylinders project through 
the cowling. The motor is carved from a block of wood, 
the cylinders painted black to resemble cast iron. 


Correspondence Model Club News 


Edwin A. Jenkins, Mem. Secretary of the Corrsepondence 
Model Aero Club, wishes to make public the fact that the 
Club is now preparing a “Spring Drive” for new members. 
The example of this organization might well be followed by 
other model clubs in an effort to stimulate increased interest 
in the science. Progressiveness 
is evidenced in the Correspond- 
ence Model Aero Club’s contin- 
ued activity, and all interested 
are urged to participate with it 
in the good work. 

A bulletin is published by the 
Club, which is supplied without 
charge to members. Those who 
write to the Secretary, Edwin A. 
Jenkins, 1141 Bushwick Ave., 
Brooklyn, N. Y., will receive a 
sample copy of the Club bulle- 
tin together with full particulars 
about membership. 


Aeronitis is a pleasant, a decidedly infectious ailment, which makes its victims ‘“‘flighty,’? mentally and 


physically. 


victim has a different story to tell. 
a story all of your own. 


At times it has a pathologic, at times merely a psychologic foundation. 
fected thousands; it will get the rest of the world in time. 
When you finish this column YOU may be infected, and may have 
If so, your contribution will be welcomed by your fellow AERONUTS. Ini- 
tials of contributor will be printed when requested: 


It already has af- 
Its symptoms vary in each case and each 


Some Rules for the Guidance of Hull Draughtsmen and 


Boat Builders 
To DRAUGHTSMEN. 

In getting out drawings for use of the Boat Shop it is 
advisable to make full size drawings as it makes easier work 
for the man to walk about on them to have a look at what 
they are supposed to build. 

When laying off lines on the floor it is as well to use a good 
lump of chalk off the beach, broken up into fairly small 
pieces, so that they get well scattered and trodden in. 

It is suggested that as at present we have no proper floor, 
the laying off might be done on the beach on a good clear 
stretch of sand; the tides will probably wash it out, but our 
draughtsmen have not much to do and might manage to 
get through the work in a few months. 

If in doubt about what you have shown on any tracing 
ask one of the Hull Inspectors or Air Board D.O. what it 
really is; they are certain to be able to solve these little 
problems, if they cannot they will let you know in a month 
or two, or drop the matter aitogether. 


To Boat BUILDERS. 

This trade is a very simple one, although people are fool- 
ish enough to serve an apprenticeship to qualify; anyone 
with a small kit of tools and no common sense can work at it 
and produce a complete flying boat hull in°a few days. 
(See our paper patterns.) 

If you have not done any work of this sort before, and 
you have to buy tools, it is advisable to purchase heavy ham- 
mers, spanners, and cold chisels, etc., the work is-light, but 
heavy tools last longer. : 

Never drill holes for driving copper nails into hard wood, 
the nails will drive quite easily; only drill holes rather larger 


“What dear little tires! How many miles do 
you get out of them?” 
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than the nails to be used in soft wood, they can then be 
pushed in with the thumb more easily. 

Rose burrs are only for decorative purposes, as long as 
they just hang on and are well driven into the wood they 
look all right. 

The slots in screws are only meant for taking them out 
with; screws can always be driven in with a big hammer. 

Planking joints need not be a good fit, as the two thick- 
nesses of planking are only used to support the oiled calico 
in between. : 

Do not trouble to consult any drawings, these are only 
got out for the amusement of our Draughtsmen; it is as 
well to look occasionally at them as you would at a picture. 
it pleases the man who made them. 

Tf you break a screw head off don’t bother, glue in a dummy 
head so that it looks all right. 

Put plenty of nails in planking, it does not matter if they 
are driven into anything else inside; they look nice and 
bright when the heads are filed off. 

Colored putty and brown paper are good things. 

Don’t worry your Foreman or Charge Hand; they don’t 
know any more about it than you do. 

If you want any wood get it yourself. If it is cut into 
about six-inch lengths it is easy to split up for firewood. 

When hulls are completed they should be sent to the Erect- 
ing Shop, where they will see that the varnish is well 
scratched up and the woodwork marked with heavily nailed 
boots. The fine finish is only put on the boats to keep 
the Boat Shop going. 

Be accurate in your measurements in case the A. I. D. 
Inspectors level and plumb one of them up to see that one 
side is not more than three thirty-seconds of an inch wider 
than the other. 

Always look out to be near the door when the whistle 
goes, the Canteen sprint gives you an appetite; it does not 
matter what time you start work again as long as you clock 
in. 

In the Future 


She: “Say, porter, how long is this dark cloud we're 
coming to?” cect i 
Porter: “If youse couple am jes’ married, about long 


enough for one, but if you hab been in that state for some 
time, ah should say long enough for about foah jabs on the 


jaw.’—Gargoyle. 
Evident 


She: “That scar on your head must be very annoying.” 
Aviator: “Oh, it’s next to nothing.’—Columbia Jester. 


Making Certain 


Kernel: Did you bury all the dead as I ordered this 
morning ? : : : 

Privit: Yes, sir, but we had a little trouble with one of 
them. Z 

Kernel: What? . : ; 

Privit: Why, one of them raised up on his elbow and 


said he wasn’t dead, but then he was one of them d—d Ger- 
mans, and you never can believe anything they say, so we 
buried him anyway. Awgwan. 


Not Yet 


Alumnus of 778: “Who is that man over there with all 
the decorations? A French war hero?” 

Fresh: “Naw, that’s a guy that subscribed to the two 
Liberty loans, the Friendship Fund, the Army ‘Y,” the Prison 
Camp Drive and the Red Cross Society.”—Gargoyle. 
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Aeroplane Propeller Stock 


Toothed at the rate of 100 feet per minute by running it through a 


Whitney Scraping and Toothing Machine 


W ASN ee 
Toothing Machine 


If you want to prepare your Propeller stock be- 
fore gluing up by the quickest—easiest—safest and 
cheapest method, just put it through a Whitney 
Toothing Machine. 


Many of the Aeroplane Manufacturers, as well as 
Propeller Makers, are using this machine. 


It will pay you to investigate. 


Write for catalog 
and samples of toothing 


Baxter D. Whitney & Son 


WINCHENDON MASSACHUSETTS 
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Gillette | 


Why the Gillette 


Have You Seen 

the New Gillettes 
Specially Designed for 
the Fighting Man? 


HESE models were de- 

signed by members of the 
Gillette Organization who 
have seen service with the 
Colors and know what the 
soldier is up against. 

Hundreds of officers and 
men are buying them — the 
U. S. Service Set in metal 
case, and the new Khaki- 
covered sets for Uncle Sam’s 
soldiers and officers. 

The Gillette is the one 
razor for the man who is do- 
ing things—the one razor 
with world-wide use and rep- 
utation. 

When a man wants new 
Blades he can get them at 
any Post Exchange or Y. M. 
C. A. Hut — here in America 
or Overseas. 

Our Paris Office carries 
stocks —is constantly sup- 
plying the American Expe- 
ditionary Forces. Gillette 
Safety Razors and Blades on 
sale everywhere in France, 
England. 'taly and Eastern 
battle fronts. 


Is Especially the Soldier’s Razor 


laa isn’t a harder shaving job on 
earth than the service’ demanded of the 
Gillette by the fighting man. 

Under the very worst possible condi- 
tions of climate — with cold or hard 
water — on sun-burned or wind-chapped 
faces — the Gillette is called upon for its 
solid-comfort, velvet-smooth shave. And 
delivers it. . 


There are more Gillettes used than all 
other kinds of razors added together— 
the compact, complete razor with no 
strops or hones to clutter up the kit. 

Hundreds of thousands of officers and 
men have adopted the Gillette — with 
its blades always sharp, always ready. 
No Stropping, No Honing. 


GILLETTE SAFETY er COMPANY 
' BOSTON, MASS., U. S 


GILLETTE SaFETY RAzor COMPANY, OF CaNaDa, LTD. 
73 St. ALEXANDER ST., MonTREAL 


GILLETTE SAFETY RAZOR SOCIETE ANONYME 
17 Bis, Rup La Boeti£, Paris, FRANCE 


GILLETTE SAFETY RAzoR, LIMITED 
200 GREAT PORTLAND Sv., LONDON, W., ENGLAND 
A. G. MIGHELES 
53 LITEINY, PETROGRAD, RUSSIA 


VeEpova Tosr Quirino & FIGLI 


Waa SENATO, 


18, MILAN, 


ITALY 
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AIRPLANE ENGINE TESTING EQUIPMENTS 


(000060000 ee Ree eee 


The Sprague Electric Works not only manufactures the testing 
dynamo used by the leading Airplane engine builders and by the 


United § 


States Army and Navy, but offers their Engineering and Ser- 


vice Staff to direct the layout of test rooms and supervise the operation 
and conduct of tests. 


The results can be demonstrated. The greatest daily production of 
airplane engines yet achieved has been accomplished in a plant fitted 
with the Sprague Electric Dynamometer System for Routine test. 


This 


plant too enjoys ideal indoor working conditions for the test force in all 


weathers 
energy. 


and reclaims a large part of the otherwise wasted test-fuel 


Sprague Electric Dynamometers are available up to 800 H.P. for 
Engine and Propeller Testing. 
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WRITE FOR PARTICULARS 


OF GENERAL ELECTRIC COMPANY 


527-531 West 34th Street 
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W oodard, Selwyn Clark.. S 
Werneken, Branko 
Wallets; ME mnestitlizn secu tesaioece acts 
Wiattss How ardicdh sccccite ancchcarec stems cares LDT 
Wialliamisse Stanley De meee. seis 

Walker, Charles Cunliffe, Jr 
Ww herritt, LATS Wee Bho aeidbowsodoesd Sadr. 
Warren, "Kenneth C. 
Westphal, Victor B 
Warren, Herbert Clifton. 
Windle, Arthur Elmer....... 
Warren, Sanford Marcellus.. 
Wadsworth, Jess B.......... 
Whitaker, Frederick .. 
Whitman, John B...... 
Walker, Roy Melvin.. 
Walker, Howe ..... 
WraplestiCary cl. .ccscshiees 
Woeltjen, Herman Henry.. 
Warner, Charles Bolling.. 
Wilke, Royal Golder..... 
Wise, Harold Alfred... 
Wright, Fred Carothers.. 
Winfree, Edward Shervin.. 
Winkworth, Eugene H....... 
Wioods=Miyrom- Ray reansstmsncarticcneions 
Wrenn, Robert D........... 

Walker, William Samuel. 
Walker, Charles L....... 
Williams, Howard E..... 

Winston, canes is ate esa eeeae ee eae sane 
Warner, Bra 
Wane eee 
Wilkes, Frank 
Watson, Lester ........ 
White, George McDaniel. 
Wasson, Roy 
Watt, Robert 
Warner, William S 
Waste, James A 


SPRAGUE ELECTRIC WORKS 


Webster, Edward E 
Whitmire, Nolin Aly Seatac oe ei», o= 
Williams, Charles C. 
Williams, 


ies Jaees PAC se ene neces prereieeer kK 
Waner, Harpy. (Obi < tipaniee ase ote ries = =e aeaaalerels 
Webster, Buel Lorman. 
Welch, James Wells..... 
Wallace, Edward S.. 
Wright,” JobneReaeeansm: 
Wrinkle, John Stuart. 


Watson, Harold S..... g 
Wil Sorisy Gk igteararctaieteleoinyal elalet a ete ats aerate FLR 
Wise,. Bernarda Neier scscmnoneee se se 
Wright, Howard &..... 

Warner, Donald Ames S 5 
Witkinson, Henry Emile............. SLR; HHN 
White, Sanford Brownell. . SLR; CAF 
Weyant, Romer Gilpin.... SLR; DIK 
Willrich, Edgar Gebhard.. SLR; KST 
Wioodleton,) Row all Bean. wien ciate emcee nein FR 
Witten, Laurence Claiborne.......... SLR; ELA 
Wade}, Herbert Gaaraen cer seer avecne cee eens FRE 
Ward, Eugene B.. 


Walker, 
Wilson, Edmond H 
Walker, Robert M... 
Wirth, George H..... 
Woodard, Jacob M 
Welch, Claire aVien-eueecone 
Warren, Kenneth Carlton. 
Whitaker, Frederic Slack. 
Webster, Buel 

Wherritt, Russell 
Wiedmann, Diinican, [Ra bi. ae het eeeeae RE 
White,” Georgerivoencsnacnaetnareeeee FLR; CAF 
Wright, Fre FRE 
Williams, ‘Royeshicer gece cnc sins te cent ovec sR 


Y 
Yarborough, Robert Samuel 
Young, Samuel Harold 
Young, Daniel Joseph. 
Young, George, Jr..... 
Young, Fred Matthew.. 
Young, Ernest H...... 
Young, Wallace Scott. 
Youngreen, Charles C.. 
Yount, Paul Chaffee.... 
Yeomans, James H.. 


Zi 


Ziesenheim, Joseph R.................. See eels Laan 
Zinn, Frederick 5 F 


Zacher, Edwin Fred.. 
Ziebur, Lyax Charles 


Supremacy | in the Air 


is to be 


the Key to Victory 


Prepare yourself for the Avia- 
tion Section of the Army, 
Navy, or Aircraft Industry. 


Our Ground Course 
6 week period of three hours daily or 
3 week period of six hours daily 
Covers instruction in Aerodynamics, Aero- 
engines, Plane Construction, Rigging, Lewis 
Machine Gun, Aerial Navigation, etc. 


Morning, afternoon and evening classes 
starting April 22d 


Very essential course for men awaiting 
call for Government Ground Schools. Will 
_ be of great value to you and overcome many 


difficulties. 
Special Airplane Engine 
Course 


3 week pericd of three hours daily 


Practical instructors carry the student 
through every essential phase of airplane 
engine work. Technical details are explained 
in terms so simple that any novice can under- 
stand them. 

These forty-five hours of instruction, we have 
found, give the student a practical knowledge of an 
internal combustion airplane engine, timing the 
valves, care and adjusting of valve tappets, timing 
and wiring of magnetos to the engine, care and ad- 
justment of interrupters, and the operation and 
adjustment of carburetors. The student is taught 
how to systematically locate engine troubles. 


EQUIPMENT 


All necessary appliances are provided for instruc- 
tion work. 

Among the equipment are engines of the Cur- 
tis O.X., Gnome, Hall-Scott, Daimler, etc., and 
numerous engine parts. 

There are Bosch, Eisemann and Dixie magnetos, 
and Rayfield, Schebler and Zenith carburetors. 

By means of this equipment the students are 
taught to work out engine problems for themselves. 


TUITION 
The cost of this $ 
35 SPECIAL AIRPLANE ENGINE COURSE 35 


Morning, afternoon and evening classes starting 
April 22d 


Call or Write for Information. 


110-114 West 42d St., New ‘York 


Telephone Bryant 9078 
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ENUS 
PENCILS 


LTHOUGH 


Cameras are 
used for picturing the 
enemy’s positions, 
there are a great many 
times when the aviator has 
to make a drawing, and 
this must be done quickly 
and accurately. 


His pencil must be the 
best. It must not 
break, smudge nor 
srit. 
VENUS set the stand- 


ard by which all pen- 
cils are judged. 


They are exactly what 
you need, whether it 
be rapid sketching, 
the most exacting 
detail drafting or 
writing letters home. 


Try VENUS! 


17 black degrees 
6 B softest to 9 H hardest 


and hard and medium Copying 
ALL perfect! 


BY sr 


Trial Samples of 
VENUS Pencils 
and Eraser sent 
: =| free on request. 
Write for test box today! 
Please enclose 6c. in stamps for packing 
and postage. 


Be sure to try the splendid VENUS ERASERS 


American Lead Pencil Company 
240 Fifth Avenue - - New York 
and Clapton, London, Eng. 
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Maximum Production 
Made Possible 
Through Intensive 
Co-operation in 
A British Aero- 
Engine Factory 


oo 
» WE 
ra | 


| 
| 

i | 
Were All Your Grinders, Drills, Lathes, etc., Working fer Uncle Sam’s Aircraft 
Program Last Month? 


If they were not working every available hour it is your duty to make 
your capacity known to the aeronautic concerns that are under con- 
tract to the Government—that are helping Win the War in the Air 
for the Allies. 


Ask our CONTRACT WORK DEPARTMENT how youtcan-help. 


“AERIAL AGE 
WEE K LY 
280 Madison Ave. 


Advertising Builds Up Good Will and Saves Taxes New York City 


ERIE IS READY! 


At this time, the most critical in our coun- 
try’s history, all hands must stand by to 
aid the Government. 


THE BEECH FLIGHT SYSTEM 
AVIATION SCHOOL 
WICHITA = =. = (aeRAINSAS 


MODERN EQUIPMENT, 
MODERN METHODS, 
MODEST PROFITS, 


enable us to announce a startling 


REDUCTION IN TUITION FEES, 


PLUS 
i EXPERIENCE 


The Erie Specialty Company is prepared 
to offer the greatest possible co-operation 


$250 REDUCTION IN TUITION TIME, $2 : : 
BEDUCTIONIN FUtniGmntee 30 to the American manufacturer of aircraft, 
so that our government in this emergency 
We give more solo flight practice than any may have the finest possible productions 
other school in the world. We guarantee that of the aeronautic industry. 
our graduates will be more proficient than the 
graduates of any other aviation school in the Send us your requirements. 


world. 


Our course comprises: 


AIRCRAFT METAL PARTS 


1. Theory (compiled from the best 
e of the world’s correspondence 
Combined 


courses). 
2G i buildi ] air- 66 - 93 
Couric. . pisus ander meager All Erie Standard 
$250 pioneer aviator-designers). . 
: 3. Filyi til th il has’ bee- 
$25 0 % OMtE GPaionetgurhoue, ed | | ERIE SPECIALTY COMPANY 
has been awarded a license). 


Note:—To the first applicant from each state, sending this Offices: 25 Pine St; New York 


ad eon with a check, we will give our combined course 
or ; a bl 
Factory: Erie, Pennsylvania 


Aviator A. C. Beech is connected with no other flying school. 


NEW EPOCH 
IN AVIATION 


POPULAR PRICED 
ae MOTORED HARLEY-STROMER 
AEROPLANES 
HYDROAEROPLAN ES — FLYING BOATS 


PRICE 
EFFICIENCY MANUFACTURE 
Standardized | EFFICIENCY MANUFAcT 
SReABIEEY ENGINES 
ds to CONTROL 


Price $3,000 


Training Machine for Military Purposes. 
Training Machine for the Student Aviator. 


Pleasant and Safe Machine for the Sports- 
man. 


Machine for Commercial Purposes, Mail 
and Express Routes. 


GUARANTEED PERFORMANCE 


38 to 60 Miles Per Hour 
Capacity, Pilot and Passenger 


AERONAUTICAL Equipment, INC. 


ISRAEL LUDLOW, President 
Mill and Manufacturers’ Agent 
1 WALL STREET NEW YORK CITY 
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This machine accurately locates, measures and indicates on the dial 
in ounce-inches, the correction needed to produce true running balance 


in crankshafts. 


---till some- 
thing breaks 


Imagine an airplane in continuous 
flight till something wore out or broke. 

Picture its thousands of screws, the 
hundreds of pieces of wood in each of 
its wings, continuously racked by an 
engine of tremendous power without 
the weight to hold it down! 

Even with the utmost care in balancing, 


there’s a good chance that vibration would 
be the cause of the final failure. 

With less than maximum care, the shorten- 
ing of life by- vibration would be much 
greater. 

The failure of a fighting plane in action 
means a military loss far greater than the 
money value of the plane. The best that can 
be done to keep it in the air is not too much. 

The Carwen method of eliminating crank- 
shaft vibration is not only far more rapid, 
but more accurate than the cut-and-try 
methods hitherto used. It embodies a mathe- 
matical principle in simple, easily-operated 
form. 


The Carlson-Wenstrom Co. 


Erie Ave. at Richmond St. 
Philadelphia, Pa. 


Makers also of Carwen Ball Bearings 


, “vy 
. : RMN Sie ee 
information will be nel | 


Booklet with full 
sent on request. me u 


ASURES RUNNING UN! 


CA RW EN 


Dynamic | Balancin 16 Machine 


(Akimoee Patents) 


Shafts can be balanced in crank cases or separately. 
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SPECIALISTS 
IN 


WOODWORKING MACHINERY 
FOR AEROPLANES 


Jones 


Superior 
Scroll 
Saws 


Wittemann-Lewis Model T-T, 100 ke p. 


WITTEMANN -LEWIS 


Used in all the 
large aeroplane 


AIRCRAFT COMPANY 


NEWARK, N. J. 


factories because 
they are faster 
and more accu- 

ra Main Office and Factory: 
rate. 


Write for 


particulars 


Lincoln Highway, near 
Passaic River 


JONES SUPERIOR MACHINE CO. 
1258-72 W. North Ave., Chicago, Ill. 
Eastern Branch: 90 West Street, New York City 


Telephone, Market 9096 


be L BANTA ed 
MILITARY BOOK 


For members of the Aviation Corps 


Manual of Military Aviation, Muller.$2.50 
THE book on Aviation. Approved by 

the War Department. 
Manual of Military Training, Moss. 2.25 
140,000 copies now in use in the Army. 


Officers’ Manual, Moss.......... 2.50 


Officers can not get along without it. 


Machine Guns, Hatcher, Wilhelm 

and Maloney’: ) =). )..2 ., Acer 2.50 
Full details of ALL makes of Machine 

Guns. Profusely illustrated. Used 

at Springfield Arsenal M. G. School. 


Army Paperwork, Moss.......... 2.00 
Complete guide on ALL paperwork of 
all branches of the Service. 


Lanzius 


Variable 
Speed 


Aeroplane 


Executive Offices 156 Broadway, Room 40, 
New York City. Telephone 6668 Cortlandt. 


Geo. Banta Publishing Co. 
MENASHA, WIS. 


Complete Catalogue on request 


Lanzius Aircraft Company 


Superiority Plus 


_ The superiority of the one piece piston ring is estab- 
lished. And better yet is the one piece piston ring that 
is hammered. 


AMERICAN HAMMERED 
PISTON RINGS 


Ngo GAlPcntHammerMark> 4 
Ni 


are process hammered to give permanent, uniform ten- 
sion under all conditions. 


Concentric, individually cast and tested, hard service 
100% power rings, they are truly superiority-plus piston 
Tings. 


Send blue prints and we will quote prices. 
Our booklet, “The Soul of the Motor,” free. 


to Dept. A. 
HAMMERED 


PISTON RING CO. 
OF AMERICA 
NEWARK N. J. 


Write 


BERG | 


CS OS SS 2] €® © &» £® © 


THE POWER 
OF THE HOUR 


DUESENBERG ._MOTORS CORPORATION 
120 BROADWAY, NEW YORK CITY 
CONTRACTORS TO THE UNITED STATES GOVERNMENT 


SAFETY > 
RELIABILITY | 


SERVICE /_ 


RIES; 


Be a 


7 Write for 


rite 
| Motor Accessories ~ 
Catalog Ne. 4-AA. 


a 
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WEST 
WOODWORKING 
COMPANY 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 


Highest Quality 
Quantity Production 
Prompt Shipments 


Address: 

WEST WOODWORKING COMPANY 

308-224 N. Ada Street - - - - Chicago 
Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 


FINEST QUALITY WALNUT 


And Other Hardwoods Suitable for 
PROPELLERS 


Also Veneer Sawed Maple, Poplar, Ash and 
other Domestic Hardwoods.. Band Sawed Lumber 
j of special specifications used in Aircraft Con- 
om struction. 


INQUIRIES SOLICITED 
HOFFMAN BROTHERS CO. 


FORT WAYNE, [4 
INDIANA, U. S. A. 
Reg. ed 


. U.S. 
Pat. Off. 


Established 1867 
Incorporated 1904 


ATTENTION 


AEROPLANE CONTRACTORS 


WE ARE PREPARED TO CONSTRUCT 
WOODEN PARTS FOR AEROPLANES 


according to your own or government specifications. We 


employ the highest class skilled woodworking experts 
and guarantee absolute accuracy and perfect precision. 


LET US BID ON YOUR REQUIREMENTS 


QWangerine(Jeickhardt Co, 


112-124 BURRELL STREET 
MILWAUKEE , WISCONSIN, U.S.A. 
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AEROPLANE CRANKSHAFTS 


Wyman-Gordon Company Worcester, Mass., U.S. A. 


ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors 2c Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 


Naval and Military Appliances and Parts designed, developed and perfected - 


Designers and Builders of Military and Naval 
AIRCRAFT 


LEARN AVIATION 


Practical Flying Course—Consists of ground training devices, the Tera- 
Tuter, and two-place tractor biplanes. Dep control. 
Pilot’s license guaranteed. 


¢ ae Mechanical Course—Consists of motor rebuilding and aeroplane con- 
struction. A.B. Moler, Mgr., 25 years in trade schools with 33 branches. 


Graduates competent for Government or Civilian work. Aviators and 
their mechanics urgently in demand. 


Winter Training Camp, Pablo Beach, 25 minutes from Jacksonville, Fla. 
Summer Training Camp, Ashburn, 25 minutes from Chicago. 


Address MOLER AVIATION INSTRUCTORS, Inc. 


PABLO BEACH, FLA., or 105 S. WELLS ST., CHICAGO, ILL. 


Pioneers 
in British Aviation 


Made by The 
BLACKBURN 


AEROPLANE 
& MOTOR 
Co., Ltd., 
at their 


extensive Works 
and 


AIRC RAF T i Vohire 
ngland. 
Land Machines—Seaplanes—Flying Boats 
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Be 
int ieee 


HIGH GRADE WOOD WORKING 
MACHINE TOOLS 


Write for our complete catalog of Saws, Knives, 
Bits, Cutters and Wood Shop Equipment. 


WOODWORKERS’ TOOL WORKS 


CHICAGO, ILLINOIS 


HE accompanying illustration shows the 

compactness and completeness of the 
Cooper Aeronautical Tool Box. With the as- 
sortment of tools shown the weight is only 44 
Ibs.—usually 60 Ibs. are allowed for tools on 
Military machines. 


After five years of flying experience these tools 
have been selected to meet every requirement 
for Aeroplane service. The size of the box is 


28 x 9 x 10 inches. 
Single Boxes, $100 — Discount on Quantity 


The John D. Cooper Aeroplane Co. 
Bridgeport, Conn., U.S. A. 


Rome Aeronautical 
RADIATORS 


Are accepted as the best 
by the leading aircraft 
manufacturers in the U.S. 


Send us your blue printe. 


Rome-Turney Radiator Company 
ROME, N. Y. 


CONTINENT AL 
AEROPLANES 


EMBODY 


SPEED, STRENGTH, EASE OF 
CONTROL, WIDE RANGE OF 
VISION FOR OBSERVER, CAM- 
ERA MAN OR GUNNER IN 
ADDITION TO OTHER FEA- 
URES, OF TEX GEE EE NGE 


The Continental Aircraft Corp. 


OFFICE FACTORY 
120 Liberty St., Amitypille, 
New York City Long Island, N.Y. 


MANUFACTURERS OF 
Aeroplanes, Experimental Aeroplanes and Parts 
Our machines are now being demonstrated at Central 


Park, L. I. 


Do You Want to Be an Aviator? 


You can learn to fly at Princeton, N. J., or Daytona, 
Florida. Select the school best suited for climate and 
geographical location. Our pilot’s license practically guar- 
antees employment everywhere. 

The Government is looking for LICENSED AVIATORS for Army and 
Navy. Numbers of our graduated students are already in Europe. 

Passenger flights also arranged for by appointment 
ADDRESS: 
Princeton Flying Club, Daytona Flying Club, 
us. J. Extrom Frank Stanton, Manager 
Chief Instructor, and Chief Instructor, 
Princeton, N. J. Daytona, Florida. 


Should you want to buy an aeroplane or wish to repair one address | 


THE WEST VIRGINIA AIRCRAFT CO. 


— Manufacturers of Aircraft 
Wheeling - - - West Virginia 


who are prepared to handle all orders. 


278 AERIAL AGE WEEKLY, April 15, 1918 


aa" a a 
se, for Dependable 
@e\ L¢ niitien 

(23 = Specify 
B. O° Sa@en 
MAGNETO 


The services of our factory and 
engineers are at your command. 


BOSCH MAGNETO CO., 201 West 46th Street, New York 
Branches: Chicago, Detroit, San Francisco 
eae 


VENEERED PANELS 


eciiec osiiaicneincaommeenael EO Riccteaaee 
AIRPLANE and HYDROPLANE 
CONST RU Carow 


WATERPROOF 


Will Stand Boiling and Baking Test 
APPROVED BY U.S. GOVERNMENT 


NEW JERSEY VENEER CO., Paterson, N. J. 


Telephone, 3620 Paterson 


Airplane Patents My Specialty 


PATE Nas 


WILLIAM N. MOORE 
PATENT ATTORNEY 


LOAN AND TRUST BUILDING 


WASHINGTON, D. C. 


The first important step is to learn whether you can obtain a 
patent. Please send sketch of your invention with $5.00, and 
] will examine the patent records and inform you whether you 
are entitled to a patent, the cost and manner of procedure. 


Personal Attention Established 25 Years 


UNITED STATES AERO PROPELLER COMPANY 
Becher & Greenbush Sts., MILWAUKEE, WIS. 


Use ee METAL 


THE BEST BEARING METAL ON THE MARKET 
A Special Process Tin Base Copper Hardened Alloy 
for Crank Shaft and Crank Pin Bearings 


THE ONLY ONE WE MAKE. 
THE ONLY ONES THAT MAKE IT. 


FAHRIG METAL COMPANY, 34 Commerce St., New York 


FOR SALE 


the following Wood Working Machines all in Al 

condition: 

1—-J. A. Fay & Egan Self Feed Band Rip Saw 

1—Williamsport Mach. Co. Straight Edge Band Rip 
Saw 

1—L. Power & Co. Single End Tenoner 

1—American Wood Working Mach, Co. Double End 
Trim Saw 

1—L. G. McKnight & Sons Double End Mitre Saw 

1—American Wood Working Mach. Co. Carving 
Machine 


Prices upon application to 


National Casket Company 


Jackson Avenue, Bridge Plaza, Long Island City, N. Y. 


TURNBUCKLES OF QUALITY 


To meet the most exacting requirements 


SPECIALISTS 


Write for information 


STANDARD TURNBUCKLE CO., OF PA. 
CORRY, PA.: 


New York Office: Woolworth Building 


Os 
runner AVIAPHONE 


Used by the Russian Government 
Makes conversation possible between pilot and 
passenger. 
Invaluable for military use because the officer can 
direct the pilot in scouting. 
Indispensable when maps or photographs are to be 
made, because both hands are left free. 


Mouthpiece in position only during conversation. 
Light and Convenient 


Outfit consists of 2 Head Caps, 2 Receivers for each user, 
“light-weight Battery and Cords. Weight complete, 5 Ibs. 
& ozs. Receivers Adjustable to any type of headgear. 


Write Us To-day 
GENERAL ACOUSTIC CO., 7° WEST 424ST- 
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Trade Mark Reg. U.S. Pat. Off. 
Patented Jan. 22nd, 1918 
The Aviation Goggle ordered by the Government for the 
use of the Flying Officers, Pilots and Observers 


of the United States Army. 


THE MOST IMPORTANT THING FOR THE 
AVIATOR IS TO BE ABLE TO SEE 
CLEARLY AND DISTINCTLY 


White to us for illustrations and prices on the various types. 
Designed and Patented by 


F. A. HARDY & CO. 


JOHN H. HARDIN, President 
Dept. M. P.O. Box 804 CHICAGO, ILL. 


RICHARDSON AERO- 
PLANE CORPORATION 


INCORPORATED 


LAND and WATER 


AIRCRAFT 


NEW ORLEANS 


Specially Refined 
forthe Lubricationof 
_ BERONAUTICAL. MOT ORS 


The: cone lod 1857 


For the Beginner or 
The Model Maker 


“EVERYDAY 
AERONAUTICS” 


is a regular department published monthly in 


EVERYDAY 
ENGINEERING 
MAGAZINE 


A few other department headings are: “The Every- 
day Motorist, ” “Everyday Chemistry, ” “Radie En- 
gineering,’ “Practical Mechanios,” etc. 


Everyday Engineering is a Magazine ef Practical 
Mechanics for Everyday Men. 10 cents per copy. 
$1.00 per year. 


Get a copy from your newsdealer er send your sub- 
seriptien now and have the magazine mailed te you 
every month. 


Everyday Engineering Magazine 
846 Aeolian Hall New York City 


————————————s—S—S—s—SXS—SXSXSsSXSsS—SsSX—XXXXXSXaXaSSL—_—_SS= 
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Tuomas=Morsz Aircrarr Corporarion 


ITHACA, NY. U.S.A. 


Contractors to U.S. Government 


The A.S. HEINRICH CORPORATION 


Manufacturers of 


AIRPLANES and SEAPLANES 


For Military and Sporting Purposes 


FACTORY 
Freeport, Long Island, New York 


Vol. 7, No. 13 


NOTICE TO READER 
nen you finish reading this issue 
ace a one-cent stamp on this notice, 
e magazine, and it will be placed 


hands of our soldiers or sailors War Carried to America 


ed to proceed over-seas. 


NO WRAPPING—NO ADDRESS 
, Burlezon; Postmaster-General by U-Boats 


Enlarged snap-shot of a three-motored Italian Caproni triplane in flight 


‘ 


ACT , 
) ; 
Ny 


ix AY 


Maximum Service 


- in - 


Minimum Time 


Our fully-equipped organization 


enables us to handle quantity orders for 


special parts promptly and efficiently. 
We have recently furnished the 
CURTISS AEROPEANG 

COMPANY with 100,000 parts. | 


Let us send you detailed information. 


Eastern Production Company 
Fs 


137 LEIB STREET 


DETROIT, MICH. 
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HAMMER | 


Hurled through 
the air, Thor’s 
great hammer 
was invincible. 
Thousands of 
men and women 
under Standard’s 
banner are forg- 
ing another such 
weapon. 


ZaR® 


Ke NEW JERSEY 


Member of Manufacturers’ 


Aircraft Association, Ine 
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orporao 


4? Broadwa 

New York City 
MANUFACTURERS 
OF TRAINING & FIGHTING | 
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Eliminating the Possibility On Bailar 


N° apparatus of an airplane is so important as the ignition system. 
Unless it is strong, dependable and efficient, the possibility of 
trouble and failure is always lurking about. 


Bosch Magneto Ignition is sure ignition. Its reputation for depend- 
ability has been steadfastly maintained since long before the first air- 
plane was constructed. 


Bosch is Strong because it 1s designed with an unusually high factor 
of safety in mind, and is made of materials of known durability. 


Bosch is Dependable because strong; because its principle of operation 
and construction enables it to withstand the most extreme shocks and 
vibrations. 


Bosch is Efficient because it produces absolutely synchronized sparks 
of such intensity as to completely and instantaneously ignite all mix- 
tures, thus giving continuous maximum efficiency irrespective of 
altitude. 


The Bosch resident engineer nearest you will be glad 
to arrange tests or to consult without obligation. Engi- 
neers aiming to follow the approved practise of suc- 
cessful world-famed designers will find Bosch engi- 
neering success of considerable help to them in laying 
out their ignition system for single or tandem op- 
eration. 


BOSCH MAGNETO COMPANY 


Main Offices: 201 West 46th St., New York City 


Branches: Chicago, Detroit, San Francisco 
Factory—S pringfield, Mass. 


“AMEDICA'S . SUPREME IGNITIC 


MOTOR TRUCKS - TRACTORS - AIRPLANES - MOTOR CARS - MOTOR BOATS - MOTORCYCLES - GAS ENGINES -ETC. 
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NEW 
ENDURANCE RECORD 


Established by Union 
Airplane Motor at U.S. 
Aeronautical Testing 
Laboratory, Navy Yard, 
Washington, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE CoO. 


Established 1885 
OAKLAND, CALIFORNIA 
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HOW WE STOPPED THE LEAKS 
THAT KEPT US POOR 


The Discovery Which Enabled Howard Lindsay and His Wife to Save One-Third of Their Income and 
Later Made Mr. Lindsay. President of a Large Corporation. A Secret That Applies to Any income 


HO should walk into the room but 

Howard Lindsay! Of all men per- 

haps the last I had expected to find 
as the president of this great new com- 
pany. They had told me that Mr. Lindsay, 
of the Consolidated, was looking for a 
fine country home and was interested in 
buying the Dollard Place in Englewood; 
so as executor of the Dollard estate, I 
had come to discuss the térms with him. 

But Lindsay! Surely some miracle had 
happened. For it was the very man who 
had come to me “dead broke” about four 
vears back and had asked me to help him 
get a new job. But how he had changed! 
The man J] remembered was down at the 
heel, and timid and ill-kept. The man 
now facing me was keen-eyed, alert, con- 
fident and well groomed. 

“You are surprised, Mr. Otis, I can 
see that without your telling me. I was 
a pretty sorry object the last time we 
met—and you may be sure I have not 
forgotten the good turn you did me when 
I needed it so badly. 

“Let that real estate matter rest for a 
moment while I tell you how the miracle 
happened. It won’t take five minutes. 
It all seems simple as A B C as I look 
back on it now. And come to think of it, 
it was simple and perfectly natural. 


How It All Began 


“My new life began when I discovered 
how to save money. That happened soon 
after I started in the new job you helped 
me secure. And it all came about right in 
my own home. Our family cash account 
was in terrible shape at that time. Both 
my wife and I had been used to luxuries 
at home and ‘charge it to Dad’ had been 
our easy way out of any money problem. 


“But it was different now and our sole 
source of supply was my salary of $3,000. 
We never went to the theatre that we 
didn’t have the uncomfortable feeling that 
we were using money that ought to go for 
coal or clothes or food. We _ seldom 
bought anything without feeling as 
though we were cheating ourselves out of 
something else. 


“That year we didn’t save one cent. 
Besides that, we woke up on New Year’s 
day to find a big bunch of unpaid bills 
to be taken care of somehow or other out 
of future salary checks. 


“When I asked myself the reason for 
all this I found that I did not know the 
reason, and no more did my wife, because 
we hadn’t the faintest idea what our 
money had been spent for. 

“Then I looked around among our 
friends and learned a great lesson. 


“The Weeds, I knew, were getting more 
than $5,000 a year. They lived in a mod- 
est apartment, did not wear fine clothes. 
seldom went to the theatre, did little en- 
tertaining, yet we knew they barely had 
enough money to pay current bills. They 
found it out of the question to save any 
money and found themselves, 


so Weed 


By Harrison Otis 


told me, in the same predicament that we 
had faced on New Year’s Day. 


“In the case of the Wells I found a 
very different story and one that set me 
thinking hard. Their income was $2,000 
a year, yet, to my amazement, they con- 
fided to us that they had saved $600 
a year ever since they were married. 
They didn’t have any grand opera in their 
program—except on their little Victrola— 
but they did go to the theatre regularly, 
they wore good clothes, entertained their 
friends at their home and were about 
the happiest and most contented couple 
of all our married friends. 


Our Great Discovery 


“Then I discovered the magic secret. 
The Weeds never knew whether they could 
afford to make a given expenditure or not. 
Theirs, like ours, was a sloppy, happy-go- 
lucky existence with the happiness cut out 
because they were always worried about 
money matters. They kept no accounts 
and just trusted to luck—and so had bad 
luck all the time. 


“The Wells, on the other hand, were 
getting more real enjoyment out of life 
than people with double their income— 
simply because they knew what they 
could afford to spend. 


_. The difference between these two fam- 
ilies was that in one case the expenditures 
were made without any plan—while in the 
other the income was regulated on a 
weekly Budget System. 

“Right there I got my Big Idea and my 
key to success and happiness. 

“We sat down that evening and made 
up a budget of all our expenses for the 
next fifty-two weeks. We _ discovered 
leaks galore. We found a hundred ways 
where little amounts could be saved. 

“And in no time we were engaged in 
the most fascinating game either of us 
had ever played—the game of ‘Money 
Saving.’ 

“In one short month we had a ‘strangle 
hold’ on our expenses and knew just 
where we were going. In one year my 
wife proudly produced a bank book show- 
ing a tidy savings account of $800. 


My New Grip on Business 


“In the meantime an extraordinary change 
had come over me in business because of my 
not having to worry about my personal affairs. 
I was able to give my employer’s affairs my full, 
undivided attention during business hours in- 
stead of being harassed and worried as I had 
always been before. 

“T didn’t fully realize this until the president 
called me in one day and_said, ‘Lindsay, you have 
been doing exceptiona ly well. I have been study- 
ing your work for the last year and you have saved 
the company a lot of money. We have decided 
to give you an interest in the business.’ And 
besides that he doubled my salary. I never 
told him what had worked the change, but my 
wife and I know wel!. 

“When you consider what my income is now, 
all that I have told you seems funny, doesn’t it? 
I can write my check in six figures today. and 
my new salary here is $25,000 a year. But I 
am still working on the same plan that I used 
to keep track of that original $3,000. Result, I 
know just what I can subscribe to Liberty Bonds 
and the Red Gross and all the other war funds, 


and I never have to wonder whether I can 
afford to have a new motor car, because my 
budget tells me—to a penny. 

“Tt all began when we got a grip on our fame 
ily expenses, 

“So there you are. It is wonderful, isn’t it? 
I often wish I might tell my story to the 
thousands of young married couples who are 
having the hardest time of their lives just when 
they ought to be having the best time. 

“If you ever get a chance, do pass this mes- 
sage on, for there are thousands who don’t know 
what the trouble is, who would give everything 
to know ‘the secret of the fat bank balance.’ ” 

So now I have the opportunity and you are 
lucky, if only you wil act on the wonderful 
message this story contains. 

Harrison OTis 
* OK Xx 


The Magic Budget Plan 


The Ferrin Money Saving Account Book. is 
built on the experience of Howard Lindsay. It 
is simplicity in itself. It contains 112 pages, 
size 8%x10% inches, and is bound in dark 
blue seal grain imitation leather, semi-flexible, 
stamped in gold. This book has been prepared 
by an expert and fits any salary from the small- 
est to the largest. 

This wonderful aid to money-making—this 
watchdog of your income and expenditures—will 
tell you to a penny where your money goes. It 
will keep absolute track of your expenditures. 
It will keep you out of debt. It will put money 
in the bank. It will provide, as nothing else 
can, a feeling of security, self-confidence and 
independence that comes only from the knowl- 
edge that you have a tidy and growing bank 
account. 

The Ferrin Money Saving Account Book is 
the first and only device of its kind. It is the 
only account book based on the budget idea. It 
is the only one that provides for the income as 
well as the classified items of expense. It con- 
tains compact information on 

Keeping Expense Accounts. 

Making An Inventory of Household Goods. 

Making Safe Investments. 

Making a Budget. 


Two Minutes a Day 

The Ferrin System takes only two minutes 
a day. No knowledge of bookkeeping is required. 
Any child who can read, can keep the accounts 
in the Ferrin Book. This method is not a hard 
task. It is just fun. It is more enjoyable than 
a game—because the pleasure lasts forever. 

Skimping and scraping are banished and you 
save money as easily as you spend it. 

Now you will not worry about the money you 
spend for clothes, food, rent or the theatre. You 
will spend it freely and will have the time of 
your life because you will know how much vot 
can afford to spend. 


Send No Money 

See how magically the Ferrin Book works, no 
matter how much or how little your income. We 
know what you will think of it when you see it. 
So we are willing to send you the book without 
your sending us any money in advance. Just 
mail the coupon, and back will come the book 
by return mail. When you have seen what big 
returns the Ferrin System will pay you, send 
us only $2. If you feel that you can afford not 
to have it, return the book and owe us nothing. 
Act now, for the sake of your bank account 
and your future. 


FREE EXAMINATION COUPON 


Pndependent Vorporation 


Division of Business Education, 119 West 40th St., New York 
Publishers of The Independent (and Harper’s Weekly) 


Please send me the Ferrin Money Saving Account 
Rook on Free Examination. I will send you $2 within 
5 days after receipt, or return the book. 


Name 


Address 
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WAR CARRIED TO AMERICA BY U-BOATS 


HE war has been brought to America by the U-boats. 
| Appearing before the Senate and House Naval Affairs 
Committees within a few minutes after the news of the 
operation of German submarines along the Atlantic Coast 
had been made public, Secretary Daniels, according to news- 
paper dispatches, said that the Navy Department had known 
of the presence of U-boats in American water since May 25. 
While not expressing the decided opinion that the military 
authorities had been expecting such an attack, he did say, 
however, that this Government was able to protect coast- 
wise shipping, and in the future all transports would be con- 
voyed the entire distance by destroyers. This policy, he said, 
had been decided upon as necessary after the sinking of the 
transport liner President Lincoln, when it became apparent 
that the German submarines were operating in wider areas 
than in the restricted war zone. 

On June 3rd the U-boats began this drive. The reports, as 
we go to press, state that the following boats have been sunk: 

Jacob H. Haskell, schooner, 1,362 tons, hailing from Boston, 
sailing for Norfolk; 11 in crew, no passengers. 

Isabel B. Wiley, in ballast. Net tonnage, 611; crew, 8. 

Hattie Dunn, of Rockland, Me.; net tonnage, 365; in ballast, 
sailing for Charleston. 

Edward H. Cole, of Boston; 
bound for Norfolk; crew, 11. A 

Herbert L. Pratt, steamship, oil tanker; sunk about five 
miles south of Overfalls Lightship, off the Delaware Capes. 
Thirty-eight on board; 37 of the crew rescued and landed at 
Lewes; one lost. 

Carolina, passenger steamer, N. Y. & Porto Rico Line; 
net tonnage, 5,093. Passengers, 218; crew, 120. Total so far 
reported saved, 298; drowned at sea, 16; unreported and 
missing, 24. 

It appears that the schooner Edna, which was found bot- 
tomside up several days ago and towed into Lewes, Del., was 
also a victim of the submarine. The crew of the Edna have 
been landed at New York. The master of the Winneconne 
picked up the crew of the Hattie Dunn. 

According to published reports there are only five naval air 
stations on the Atlantic Coast. According to the published 
French and British reports it takes an air station at about 
every twenty miles to afford an adequate patrol against 
U-boats. As early as May 26, 1917, in a public session of the 
Chamber of Deputies, Admiral Lacaze, the French Minister 
of Marine, explaining the system of patrol against’ U-boats 
along the coast said in part: “We have organized seaplane 
posts all around the coasts so that the zone of action of each 
post joins that of its neighbor on either side.” 

The only extensive work on submarine hunting published 
is the chapter on the subject in Henry Woodhouse’s “Text- 
book on Naval Aeronautics.’ This book gives the history of 
the employment of aircraft for hunting U-boats and the 
methods employed, and points out the absolute necessity of 
having plenty of seaplanes, dirigibles, and kite balloons for 
this purpose. 

Thanks to the Aerial Coast Patrol Commission, of which 


tonnage, 1,395; in ballast, 


Rear-Admiral Peary is the chairman, and to the efforts of 
the Aero Club of America, there were organized in 1915-1917 
four aerial coast patrol units, the members of which were 
subsequently taken over by the Navy Department, and are 
now in the Naval Reserve Flying Corps. 

The country will need every aviator who has had flying ex- 
perience, and who may have applied for service and were told 
that they were not needed in the past. These men should 
apply again, sending their application to the Navy Department 
without delay. 

The army air service proved of great help to the Navy in 
this emergency for the minute it became known that U-boats 
were operating along our coasts the Army aeroplanes at the 
Hazelhurst Field, Mineola, and elsewhere, were in service for 
aerial coast patrol work. They succeeded in rendering valu- 
able assistance in locating boats loaded with men from the 
boats sunk by the U-boats. 


Training Aviators to Hunt U-Boats Through Extension 
of Aero Mail 


A committee from the Aero Club of America visited Wash- 
ington on June 3rd to call on the Postal and military authori- 
ties to urge the extension of the aeroplane mail service to 
other cities east, west and south and thereby give hundreds 
of military aviation students their much needed training in 
cross-country flying. 

Mr. Alan R. Hawley, president, and Mr. Henry Wood- 
house, member of the Board of Governors of the Aero Club, 
told Second Assistant Postmaster Praeger that nothing that 
has been done by the War Department and the Post Office 
has met with such general approval as the giving of cross- 
country flying training to our military aviation students. 

The big purpose of the aeroplane mail is the military value 
of training the military aviation students so they will be ready 
to lick the Germans not only on the western front but also 
right off our coasts hunting the U-boats which are beginning 
to sink our ships right near home. 

To hunt U-boats, like conducting bombing operations 
against German bases and military formations, requires 
thorough familiarity in flying by compass under all conditions. 
To plot the position of U-boats or destroy a German base 
with bombs requires extensive experience in flying by compass 
by dead reckoning. 

By extending the aeroplane mail service from New York 
to Boston and from New York and Washington to Chicago 
by way of Wheeling, West Virginia, and Lima, Ohio, and 
from Washington to Pittsburgh, Cleveland, Dayton and De- 
troit, and then from Detroit and Chicago to St. Louis, an 
extensive system of advance training can be evolved which 
will turn out aviators fit to take up bomb dropping duties 
upon their arrival at the: western front. 

Military authorities advised the Aero Club Committee that 
they have plenty of training aeroplanes and they are only too 
glad to co-operate with the Post Office in extending the aerial 
mail service so as to give advance training to military avia- 
tion students. 


LARGE INCREASE IN AIRCRAFT PROGRAM NEEDED 
FOR REPLACEMENTS 


aviators per month and 100% replacement in machines 
per month to keep our air forces in fighting condition is, 
at last, becoming generally known. The New York Sun for 


Te fact that it takes a minimum of 40% replacements in 


June 3rd printed the following dispatch from Washington: 
The published figures showing that 1,137 aeroplanes 
were downed in May on both sides in the fighting on all 
battle fronts, of which 750 were enemy planes, have ex- 
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cited much interest in military circles here as emphasizing 
the growing superiority of the Allies in the air and also 
of what may be expected when America really comes into 
the struggle in force. 

But there is another feature that is not overlooked 
here, and that is the shortening life of the aeroplanes, 
now put at not more than one month. This has com- 
pelled a revision of all the early estimates regarding the 
number of machines necessary to give the superiority 
counted upon to blind the Germans and win the war. 

Reports reaching here lately have been to the effect that 
Great Britain was now producing aeroplanes at the rate 
of 3,000 a month, while France had attained a production 
of 2,000. This would mean an annual production for these 
two countries of 60,000, or nearly three times as many 
planes as was called for in America’s original aviation 
programme—22,000 machines. Instead of the 22,000 ma- 
chines promised the first year only 5,076 have thus far 
been completed. 


It is regarded as doubtful that this country can exceed 
the present rate of production in Great Britain before next 
year. There are some who believe that we will be doing 
well even then if we are able to maintain constantly at 
the front 2,500 machines. Figuring on the life of a plane 
being only one month this would require a production 
here of 30,000 machines a year. However, the addition of 
2,500 machines to the 5,000, which according to reports 
here are now being maintained at the front by Great 
3ritain and France would be a factor of tremendous im- 
portance in the military situation, according to army 
officers. Then, too, this rate of production is bound to 
be increased eventually. 

A year ago 50,000 aeroplanes was talked about by some 
as sufficient to “blind the enemy.” In view of the short 
life of the aeroplane it is now realized that this number 
is not as big as it looks, meaning only about 4,000 ma- 
chines in the air constantly. 


THE AIRCRAFT 


HE sub-committee on aircraft of the Senate Military 

I Affairs Committee decided on May 27 to go ahead with its 

inquiry into aircraft production. This decision came after 
Senator Thomas had told the sub-committee that Charles E. 
Hughes, special investigator for the Department of Justice, 
had stated that he was not opposed to an investigation by 
the Senate Committee so long as it did not interfere with 
his own investigation. 

Senator Thomas quoted Mr. Hughes as saying that un- 
questionably the subcommittee had a field of inquiry before 
it in the failure of aircraft production, if it wished to go into 
that. He only urged that the committee keep clear of the 
criminal phase of the situation, if any actually existed, so 
he might go ahead unhampered. This the committee agreed 
to do. 

The Senate committee will leave Washington toward the 
end of this week on a tour of aircraft factories throughout 
the country to get intimate data as to production. Later 
the committee will conduct hearings, some of which will be 
in secret and others in public. 

“The sentiment of the subcommittee is that the people of 
the country want to be informed as to wat has happened 
to prevent the manufacture of aerop!anes,’ said Senator 
Thomas. “The production, every one knows, has been 
startlingly small. The facts must come out. If we strike 
evidence that may better be handled by Mr. Hughes in his 
criminal investigation, it will be at once turned over to him. 
The Senate committee is not after any one’s scalp. All we 
want to get is facts, so that the country may know.” 


May 28—Senate Investigation 


Representative Kahn, ranking Republican member of the 
House Military Committee, said in the House debate on the 
Army Appropriation Bill, that aeroplanes and engines are 
being manufactured and sent abroad in large quantities. 

Chairman Dent of the Military Committee said the Govy- 
ernment had contracted to pay $850,000,000 for aeroplanes 
up to this time. This he itemized as follows: 

For planes, propellers and parts, $186,000,000; for engines, 
$240,803,170; balloons, $9,390,240; machine guns, $28,496,921 ; 
clothing, $2,500,000, and general equipment, $32,000,000. 

In the week ended April 27, he said, 110 training planes, 
19 advanced training planes, 7 combat planes 214 primary 
training engines, 108 advanced training engines and 86 combat 
engines had been shipped abroad. There are now, he added, 
3,439 aviators in the army, against seventy-three when war 
was declared, and 19,000 men training in this country and 
5,477 training abroad. 

Mr. Kahn said a number of young men offered commissions 
as First Lieutenants if they would train abroad received 
Second Lieutenancies, others coming into the service later 
having been put ahead of them. This was one of the mistakes 
he admitted had been made and should be corrected. ; 

Mr. Kahn said much time had been lost on the air pro- 
gramme in trying to create an engine, and that production 
had been hindered by the action of co-belligerent nations. 
He denied reports that only one or two battle planes were in 
France, and added that the official reports of our men having 
brought down enemy planes were sufficient evidence that 
we had battle planes abroad. 

One-third of $640,000,000 for aeroplanes, he concluded, was 
actually spent, while the balance and more has been contracted 
for. 

Chairman Dent said the Military Committee had given the 
War Department substantially what it asked and had gone 
carefully into its expenditures, finding duplications in some 


INVESTIGATIONS 


instances. The delayed consideration of the bill, he added, 
was due to Secretary Baker’s absence in France. 


May 28—Hughes Investigation 


The Senate Military Committee was asked by Charles E. 
Hughes, conducting the Department of Justice’s aircraft in- 
vestigation, for all information the committee has bearing 
on delays in the aircraft program. It will be turned over 
immediately. 

Plans for co-ordinating the department investigation and 
that to be conducted by the Military Committee were dis- 
cussed at a conference held by Chairman Chamberlain of the 
committee, Mr. Hughes, and Attorney General Gregory. 


May 29—Senate Investigation 


The Senate Committee’s aircraft investigation was com- 
menced. Witnesses were Colonel W. C. Edgar, in charge of 
the construction division, and his assistant, Lieutenant-Colonel 
E. Lester Jones. Their testimony was given in secret. 

Committee members announced, according to press reports, 
they were satisfied with the ‘statements of the witnesses, and 
that while the expenditures had been above normal, they 
were not exorbitant in view of extraordinary conditions un- 
der which construction work was carried on. 


May 31—Hughes Investigation 


Officers of the Signal Corps in charge of awarding con- 
tracts for aeroplanes were called before Charles E. Hughes, 
in charge of the Department of Justice’s investigation into 
aero production, and questioned. Attorney General Gregory 
and Mr. Frierson, Assistant Attorney General, participated in 
the examination. : 

Mr. Hughes explained that much of his work hereafter 
will be the questioning of witnesses to supplement informa- 
tion obtained from War Department and Aircraft Board 
records. The identities of the witnesses will not be made 
known, but it is understood several prominent men connected 
with the air programme are to be called within a few weeks. 


Senate Investigation 


The aircraft production subcommittee of the Senate Mil- 
itary Committee plans a “surprise” visitation upon some of 
the aircraft plants of the country. The five Senators will 
slip quietly out of Washington, to appear at the least to be 
expected point of their proposed itinerary and delve straight- 
way into the work of investigating at first hand. 

Evidence of extravagance, negligence and sloth is the sort 
of data which the subcommittee members have started out 
to find. It was tacitly admitted at the Capitol that the 
first point of scrutiny would be in the middle West at one 
or another of the plants where Liberty motors are being 
assembled. After its investigation of machine shop and 
assembling plants for the engine the subcommittee will visit 
those points where aeroplanes are being assembled and where 
frames, bodies and wings are being constructed. 

It is not the intention of the subcommittee to hold hearings 
while away from the capital. Of course questions formal 
and informal are bound to be asked, and if the situation 
demands it the subcommittee has its right to administer oaths 
and take testimony right on the ground, should such a course 
seem necessary. 

One of the principal reasons for the studied avoidance 
of investigation under oath without every necessary concom- 
mitant of a regular investigation will be the desire on the 
part of the committee to give no “immunity baths’ or to 
permit no aircraft contractor or engineer to commit himself 
to a statement which might interfere with the investigation 
undertaken by Charles E. Hughes. 
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Aero Mail Service Pleases Burleson 

Washington, May 28.—With the arrivai of the 
aeroplane mail in New York at 2.30 P. M. the 
first two weeks’ service operated by the army 
for the Post Office Department between Wash- 
ington, Philadelphia and New York has been 
completed to the satisfaction of the postal author- 
ities. 


According to an announcement, out of the 
twelve trips eight were comple.ed before 3 
o'clock in the afternoon and two before 3.50 


P. M.; one trip was completed at 2.25 P. M. 
and two at 2.34 P. M. There were two delays, 
when the mail reached New York at 4.45 P. M. 

The aeroplane mail from the north arrived in 
Washington six times before 3.30 P. M., twice 
pomveen 3.30 and 4 P. M., and fcur times after 
4 P.M. 

All letters got special delivery service promptly 
on arrival at point of destination. “‘The success 
obtained in operating the aeroplane mail service,” 
said Postmas.er General Burleson, ‘‘exceeds what 
I expected of the new route during its initial 
stages. The army has rendered a splendid serv- 
ice, which is not only a distinct contribution to 
the commercial world but is proving valuable 
training for the aviators who are about to enter 
upon a greater task in France.”’ 


Bevione Appointed Italian Commissioner for 
Aeronautics in America 


Rome, Italy—Giuseppe Bevione, member of 
the Chamber of Deputies, has been appointed 
Italian Commissioner for Aeronautics in Ameri- 
ca, according to news dispatches from Rome. He 
is editor of the Turin Stampa. 


W. C. Potter Appointed Assistant Director of 
Aircraft Production 


Washington, D. C.—W. C. Potter has been 
officially appointed assistant director of aircraft 
production by Mr. John D. Ryan, according to 
an announcement recently made public. 


Government Leases Testing Field 


Detroit, Mich.—A tract of ground one-half 
mile square, located near the Lincoln Motor Co. 
and the Fisher Body Corp. plants, has been 
leased by the government for testing aeroplanes. 
The land was offered to the government without 
charge but it insis.ed on paying for it. 


Browning Aeroplane Gun Gives Satisfaction 


Washington, D. C.—Announcement was made 
by the War Department that the Browning Ma- 
Chine gun had successfully undergone a test 
to determine its value for use with aircraf.: 
The statement is made that the gun functioned 
perfectly and that the model of the weapon to 
be used with aircraf: will be the heavy type 
with the outer jacked removed. 

The gun usea fires through the propeller and 
is controlled by a hydraulic or mechanical device, 
and impulses from the crankshaft are trans- 
mitted to the machine gun. 

In the recent tests, the gun was mounted on 
the frame of an American combat plane and 
connected with the aeroplane engine. The test 
was conducted on the ground and in place of 
the propeller a metal disc was attached to the 
crankshaft. The Browning gun was: then re- 
quired to register hits on ihe metal disc as 
it revolved at varying speeds from 600 to 2,000 
revolutions per minute. The slightest ‘“‘hang 
fire’ or delay in action on the part of the gun 


An interesting German machine captured by the French and subsequently used for training. 


bullets to hit precisely on the spot on the disc 
represenung tne centre ot zone ot fre. 
The gun functioned perfectly. 

_ The United States will also employ the Marlin 
aircraft gun, which is also a synchronized weapon. 
The Lewis gun is used on a.rcraft, but only in 
two seater machines. The French and British 
use the Vickers synchronous gun. 
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New York City Darkened As Air Raid 
- Precaution 

The New York City police authorities, appre- 
ciating the necessity of being ready for any 
emergency in connection with the presence of 
the German U-Boat raiders off the Atlantic 
coast, on June 4th issued the following order: 

“All commanding officers of the Police Depart- 
ment: 

“All display lights, advertising signs, or spe- 
cial illumination throughout the city, including 
the seashores, will be discontinued until further 
orders. This will not include city lights. 

“Tn office buildings and dwelling houses where 
lights are used, shades will be drawn where it is 
possible to do so. 

‘Notify all concerns immediately.” 

The interests concerned in the city promptly 
obeyed the police instructions. 


Seaplanes Fly to Havana and Return 


Havana, May 3lst.—Three American hydro- 
aeroplanes flew from an American naval aviation 
training centre to Havana, Cuba, in a practice 
flight. The flights were made without mishap 
or incident. On the following day, June lst, 
two of the three machines returned safely, but 
one-machine, before getting away was damaged 
by bumping against a barge, but was repaired 
and left under its own power. 

The third hydroaeroplane is being returned 
on board a steamship. It was damaged by fall- 
ing just after it bad started to leave the water. 
Atter striking the surface it turned over on its 


right side. Pilot Douglas jumped, but his mech- 
anician fell with the machine. Both escaped 
injury. The motor was not damaged, but other 


parts were broken. 
Aerial Navigation Courses Given At Camp 
Dick 

Washington, June 2nd.—The War Department 
announced the completion of special courses in 
compass adjustment and air navigation by com- 
m ssioned officers in the American air service. 

The Department of Military Aeronautics re- 
cently organized a school at Camp Dick, Dallas, 
Tex., where the two courses were conducted with 
British officers as instructors. 

Captains S. T. Fripp, Royal Air Forces, taught 
the compass class. This course was designed to 
give engineer officers special instruction in the 
adjustment and compensation of aeroplane com- 
passes, which get out of order because of the 
local magnetic fields set up by magnetos and 
engines and the jarring due to rough landings. 

The course in navigation was conducted by 
Naval Instructor W. T. Farr, R. A. F. It con- 
sisted of instruction in air navigation or flying by 
dead reckoning, a method followed when the 
ground is not in view. 

Each of the air service flying schools in this 
country was represented in this course by an 
cfficer who had charge of cross country flying. 
The officers who finished this training will now 
return to their respective flying fields to instruct 
cadets in this subject. 
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Summer Meeting of S. A. E. Will be Well 


Attended _ i 
Dayton, O.—Reservations for ihe Orville 
Wright dinner at the Dayton mee.ing of ihe 


would have been shown by the failure of the 
Society of Automotive Engineers are well over 
the seven hundred mark, to be held June 17th 
and 18th. The Standards Commi-tee meeting 
and sections conference will iake place on June 
loth at the Dayton Engineers Club. President 
Kettering will act as toastmaster at ihe dinner. 
Governor Cox, of Ohio, has promised to make 
an address, and other speakers will be on hand. 

On June 17th W. B. Stout, technical advisor 
of tne Aircraft Board, will discuss present day 
problems in -aeronau.ics. Fay taurote, of 
the Curtiss Aeroplane and Motor Company, will 
talk on ‘Aeroplanes of Today,’ and +. W 
Caldwell, aeronautics engineer of the Aviation 
Section of the U. Army, will give a paper 
on propeller design. The subject of the de- 
sign of exhaust mufflers for aeronautic engines 
will be discussed in a paper by Archibald Black. 

Reports on the International Aircraft Stan- 
dards Conference, which was held recently in 
London, will be presented by C. M. Manly, chair- 
man of the Aeronautic Division of the S.A.E. 
Standards Committee; E. H. Ehrman, chairman 
of the Miscellaneous Division of the S.A.E. 
Standards Committee, and by S.A.E. General 
Manager Coker F. Clarkson, who a-tended it on 
behalf of the Society, and have recently returned 
to this country. 

A paper on “Processes of Petroleum Refin- 
ing’ 1s to be presented by C. W. Stratford, a 
nationally known petroleum technologist. A 
symposium on heavy fuel engines for au.omotive 
purposes will be participated in by P. L. Scott 
and C. Sargent, automotive engineers, who 
have been working on some entirely new devel- 
opments in the heavy oil field. 

A report will be presented by the Standards 
Committee on the work done since last Janu- 
ary, which has been working on the standard- 
ization of details for the Government aircraft 
and shipbuilding programs, specifications for 
iractor elements, as well as on a large number 
of other subjects closely connected with the 
design of war automotive apparatus. 

Formation and night flying will be conducted 
by machines from the aviation fields near Day- 
ton. It is also hoped to have on exhibition a 
captive balloon, of the type used for artillery 
direction in Europe. 

The general arrangements for the meeting are 
under the supervision of the Meetings Committee 
of the Society, consisting of David Beecroft, 


chairman; Herbert Chase, Fred E. Moskovics, 
F. E. Place and C. F. Scott. Mr. Chase is 
handling the secur.ng of papers; Mr. Place 


the general arrangements; Mr. Scott the dinner 
details, and Mr. Moskovics, vice-president of 
Nordyke & Marmon, will supervise the recep- 
tion of guests. ——— 
O. H. Fisher Addresses Automotive Engineers 
Chicago, Ill—The Mid-West Section of the 
Society of Automotive Engineers held its frst 
joint meeting at Hotel Sherman on June 4th. 
This meeting is the first since the S.A.E. took 


over the technical work of the National Gas 
Engine Association. Following the meeting, 
George W. Smith, chairman of the Mid-West 


Section of the S.A.E., and assistant chief engi- 
neer Nash Motors Company, Kenosha, Wis- 
consin, presided. O. H. Fisher, president of 
the National Gas Engine Association, and presi- 
dent of the Union Gas Engine Company, Oak- 
land, California, was one of the speakers. 


(French Official Photo) 
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Side view of the German A. G. O. Biplane, with 


At the Army Aviation Schools 


Tests conducted at Fort Sam Houston, Tex., 
of carrier pigeons used in co-operation with 
aeroplanes made recently by the Signal Corps 
proved a success. It has developed that pigeons 
can be released with a message while the aero- 
plane is in flight. The bird is thrown by the 
pilot so as to clear the machine and the imme- 
diate current of air going with it. The birds 
then drop until they reach the proper height 
for easy natural flight, when they circle about 
just as they do after rising when released on 
the ground, and start back to the loft. Pig- 
eons used by the Government carry either a 
band marked “U. S. A.” and a serial number, 
or have “UW. S. Army” stamped on the wing 
feathers. Persons finding any such pigeons either 
killed, injured or penned are urged by Lieuten- 
ant Reges to notify the Department Signal Of- 
fice, Fort Sam Houston, Tex., immediately. 


An army dirigible, on a practice flight above 
the waters of Great South Bay, near New York, 
became stuck in the mud of a small island re- 
cently, when compelled to descend because of a 
sudden cloudburst and electrical storm. The hard 
er the pilot worked, the tighter the mud took 
hold of the dirigible, so he gave up in despair, 
e<urled under his leather cushion and went to 
sleep. The next morning he arose, walked down 
the beach until he arrived at a coast guard sta- 
tion and reported his predicament. Soon after- 
wards, the balloon was being towed home by a 
patrol party. 


Soldier athletes of the Aviation Corps, U.S.A., 
Field No. 2, at Mineola, excelled last we in 
the track and field meet held for the soldiers 
on the improvised track at Field 2 under the 


Giving the last coat of varnish to a machine in a French aircraft factory. (French Official Photo) 


its characteristic interplane strut construction 


auspices of the New York A. C. The meet was 
a triangular contest between the student fliers of 
Fields 1 and 2 and the soldiers of Camp Mills, 
but the latter failed to gain a place in any of the 
events held, making the meet really a dual com- 
petition between the two aviation fields. 


New York to Boston Aerial Mail Service 
Inaugurated 


New York, June 3rd.—Within a few weeks 
after the successful inauguration of the New 
York to Washington Aerial Mail Service, the 
Post Office Department is extending the route 
from New York to Boston. : 

Lieutenant Vanel will take to the air from 
Army Aviation Field 1 at Mineola as early as 
possible this morning, so that he will have ample 
time to return to New York or continue his 
flight to Montreal. His mail packets, containing 
about 4,000 letters, among them messages from 
Postmaster General Burleson and French officials 
in Washington to public officials in Boston, were 
taken to the hangar at the field yesterday after- 
noon and put under guard there. He will fly in 
an American-built machine not equipped with a 
Liberty motor. 


New Supervisor of Aerial Mail 


Washington, June 1st—Captain C. A. Weiden- 
bath, of the Signal Corps, United States army, 
who has seen three months’ service as a flier 
with the American forces in France, has been 
appointed by the War Department as super- 
visor of the Aeroplane Mail Service between 
Washington and New York, it was announced 
to-day. He will succeed Major Reuben H. 
Fleet, who has been transferred to a California 
flying school. 


Aircraft Production Figures Revealed in Dis- 
cussion of Army Appropriation 


Washington, D. C.—Facts communicated to the 
Military Committee by officers of the Signal 
Corps and made public on May 29th, in the con- 
sideration of the $12,000,000,000 army bill, makes 
it possible to summarize the production of aero- 
planes, their shipment abroad, and the number 
of aviators trained and sent abroad. The figures 
show that of the 22,000 aeroplanes called for in 
the original program adopted almost a year ago, 
there have been completed and put into service 
5,076 machines. Of this number, 3,760 have 
been made and assembled in this country, and are 
in use here, a large proportion of them being 
training planes. The rest are of foreign manu- 
facture, built largely with American materials, 
and in use with General Pershing’s army. There 
are 323 combat planes among the 1,316 ma- 
chines in France. 

Deliveries of the Liberty engines up to date 
are: 

For the army, 561; to the navy, 480. Total 
delivered, 1,041; to foreign governments, 900. A 
total of 3,000 Liberty motors have been ordered 
by Great Britain. Average price of planes, 
$5,000. Price of Liberty engines, $1,950 to $5,- 
000. Total cost of planes and engines, from 
$6,900 to $10,000. 

Life of aeroplanes in continuous service, one 
month. 

Rate of deliveries in last week of April was: 
For planes, 110 primary training planes, 19 
advanced training planes, 7 combat planes. 

For Liberty engines, 241 primary training en- 
gines, 108 advanced training engines, 86 combat 
engines, 

This rate of production is slowly but steadily 
increasing, 

The total expenditures and obligations made in 
connection with the aviation service is now 
$859,839,000. 
_ There are to-day in the armies of the United 
States 6,211 flying officers and 8,364 non-flying 
officers. Of the flying officers there were on 
May Ist, 1,509 abroad and 4,606 in this country. 
Of the non-fliers 1,854 were abroad and 6,506 in 
this country. 

For the 1,509 fliers abroad there are 1,316 
machines, or less than one machine per man, 
compared with a _ requirement, according to 
latest revised calculations, of six machines per 
man, or a total for 1,509 fliers of 9,054 machines, 

There are 2,983 cadets at the flying schools 
ee country and 2,044 abroad, a total of 
3937. 

Statements made to the House committee 
show that for the past three weeks a considerable 
number of aeroplanes have been shipped on 
practically every vessel leaving this country, so 
that the ratio between the number of fliers and 
machines is rapidly being overcome. 


Navy Aviation Section Wants Men 


_New York City.—Truman E. Newberry, as- 
sistant to the commandant of the Third Naval 
district, issued a special appeal for the enlist- 
ment of trained men at once in large numbers 
for the aviation section of the United States 
Naval Reserve Force. Special ratings will be 
given men who enlist. The age limits are from 
18 to 35 years. Men within the draft age can 
obtain ees 22 to enlist. General machinists, 
automobile mechanics and assemblers, tool mak- 
ers, die makers, cutters and cloth fitters, up- 
holsterers, canvas workers, painters, tent rig- 
gers, wood workers of all kinds, toolsmiths, 
orge men, furnace men, coppersmith, shipfitters 

all kinds of sheet metal workers are wanted. 
Applications for enlistment are being received at 
51 Chambers street and at all navy recruiting 
stations. 


Predicts Five-Cent Aero Mail Service 

Baltimore, Md. May 27.—Second Assistant 
Postmaster General Praeger in a statement to a 
staff correspondent of The Baltimore American 
and Star predicted the following developments 
for the aerial mail service: 

Five-cent mail service by aeroplane. 

Flights, between Chicago and: other Middle 
West cities and Eastern points, and, Anally, 
transcontinental flights. 

Washington to Chieago flights in from seven 
to nine hours. 

Establishment of flights in sections not ac- 
cessible by trains. 

Aerial routes where circuitous approaches, due 
to cafions, lakes, and other natural objects, make 
ordinary mail deliveries unusually slow. 

Final interlocking of the entire country after 
the war with aeroplane mail service for letters 
and_ packages. 

“We are training aviators now,’ he said, 
“with the intention of using them for the aero- 
plane mail service when they return from aviation 
work in France. By that time we believe that 
the service will be developed to such an extent 
that both men and machines will be needed for 
the work in every part of the United States. 

“At present, it seems, the service is somewhat 
handicapped by being forced to use only one- 
engine machines.” 

or this reason, Mr, Praeger said, its real 
development could scarcely be carried out until 
after the war, when both aviators and three 
engine aeroplanes would be available. Mr. Prae- 
ger was not favorably inclined to women ayvi- 
ators for postal aerial work. 
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AMERICAN AIRMEN ON FOREIGN SERVICE 


“In the course of air combats this morning 
our aviators shot down a hostile machine,” says 
General Pershing’s official communication of 
May 27th. 


Lieutenant Paul F. Baer, of Mobile Ala., was 
posted as missing since May 22nd. Lieutenant 
Baer is a member of the American Flying Corps 
and formerly belonged to the famous Lafayette 
Squadron. He is one of the most brilliant 
American aviators and is an ace. He was cited 
by the French early this month, after bringing 
down his fifth German machine. 


The news that American aeroplanes are flying 
in France has caused great jubilation in Paris. 
Dispatches from the front refer in the highest 
terms to Germany’s new enemies in the skies, 
and official assurances that. America has a large 
number of well trained airmen to throw into 
the struggle when a sufficient supply of ma- 
chines arrives in the battle zone has created 
profound satisfaction. 


A number of American aeroplanes late in the 
afternoon assisted the French infantry in fight- 
ing near Pont-au-Mousson. Swooping down over 

the German lines, the Americans poured an 
avalanche of bullets into the enemy’s trenches. 


May 28th 


The official American communique for May 
28th reports aerials operations, as well as the 
first extended infantry attack of our troops, in 


The Balloon Division of the Goodyear Tire and Rubber Company recently had their summer 
(1) The employees of the Balloon Division. f 
(6) Putting the dirigible in the hangar after the flight. 


activities. 
(5) The girls’ race. 


the capture of Cantigny.- The text of the state- 
ment on aeronautics follows: 

“Section -A—Early in the day 
shot down a hostile machine. 

“Section B.—Yesterday morning three of our 
planes encountered four hostile planes flying at 
3,000 meters in the region of Montsec. In the 
fighting which ensued Lieutenant Douglas Camp- 
bell successfully attacked two of the German 
machines. these, one lost both wings and 
fell. This was referred to in yesterday’s com- 
munique. In the same encounter one of our 
aviators was wounded, but succeeded in making 
a normal landing within our lines. 

“This morning Lieutenant Rickenbacher and 
Lieutenant Campbell attacked a group of six 
enemy planes and brought one down out of 
control.” 


our aviators 


Lieutenant Edward V. Rickenbacher of Colum- 
bus, Ohio, and Lieutenant Douglas Campbell of 
California this morning forced a German biplane 
down out of control in the ‘Bois de Rate, north- 
east of Xivray, in the Toul sector. They fought 
six enemy planes. The German machines en- 
circled the American pilots and attempted to 
drive them behind the German lines. Ricken- 
bacher suddenly pounced on one of the enemy 
planes, and Campbell, going to his assistance, 
managed to drive the enemy down. 


May 29th 
General Pershing’s official communique of May 
29th reports aerial successes. Section A of the 


(2) Entraining for the field. (3) 


girls’ race. 


outing. 


report states that “it is established that on May 
27th our aviators shot down two hostile machines 
instead of one as reported.” 

Section B of the statement reports the fol- 
lowing activity: 

“In the late afternoon of May 27th Lieu- 

tenants Fisher, Curtis, Buford, McLanahan, fly- 
ing at 4,000 meters on patrol duty, encountered 
hostile planes in the region of St. Mihiel. In 
the fighting which ensued one of the hostile 
planes broke into flames and fell. 
_ “Credit for bringing down aeroplane reported 
in yesterday’s communique is given to Lieuten- 
ant Rickenbacher and Lieutenant Hambleton and 
not to Lieutenant Rickenbacher and Lieutenant 
Campbell as reported. 

“This morning an English aviator returning 
from bombing expedition was wounded in the 
arm. He was chased by two enemy machines. 

“Lieutenant Campbell drove the hostile aero- 
planes off, enabling the English aviator to return 
to his aerodrome safely.” 


May 30th 


The official journal of the 
prints several citations of volunteer aviators 
trom the United States. The fourth and fifth 
victories of Major William Thaw of Pittsburgh 
are announced as follows: 

“Thaw, commander of the Lafayette Squad- 
ron, is absolutely remarkable as squadron chief, 
giv-ng his pilots the finest example of courage 
and enthusiasm, making his squadron a unit of 

(Continued on page 650) 


French republic 


The above illustrations depict some of the 
Jumping the rope., (4) Watching a dirigible flight. 
(7) Helen Ratzon, Mary Cessna and Bertha Sheets, winners of the 
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Curtiss Company Elects Officers 


Buffalo, N. Y.—At the annual meeting of the 
Curtiss Aeroplane & Motors Corporation held here 
recenily, tne following officers and aireciors were 
elected: 

Glenn H. Curtiss, chairman of the board of 
directors; John N. Willys, presiden.; James E. 
Kepperley, vice-president and general manager; 
C. M. Keys, vice president; E. C. Morse, vice- 
presiuen., vy. ¥¥. Moss, vice-president and comp- 
troller; B. A. Guy, secretary and assistant gen- 
erai mauwagcr; J. 1. Prince, treasurer; H. 
Root, assistant comptroller; J. J. Donahue, as- 
sistant reasuier; J. 1“. Weber, istant secre.ary. 

The board of directors consists of Glenn H. 
Curtiss, C. H. Conners, Harry Evers, B. A. 
Guy, C. M. Keys, James E. Kepperiey, W. A. 
Morgan, W. W. Moss, F. R. Russell, J. Allan 
Smith, G. C. Taylor, J. N. W_llys, Rodman Wan- 
amaker, W. B. Stratton and J. A. D. McCurdy. 

American Truck & Aeroplane Co. Buys 
Factory 

Kankakee, Il1]—The American Truck & Aero- 
plane Co. has bought the plant of the Unifile 
Co. at Riverview, Ill., and will equip it for the 
manufacture of commercial vehicles and aero- 
planes. 


Curtiss Production Figures 


Buffalo, N. Y.—In the 12 months ending April 
1, 1918, the Curtiss Aeroplane & Motors Cor- 
poration manufactured and del.vered 2,209 aero- 
planes, according to figures published in 
Automotive Industries. In addition, the company 
built and delivered, 2,205 OX engines, and 389 
V2 aeroplane engines, during 1917. Of the 
2,209 planes, 1,376 were of the preliminary train- 
ing type and 339 were for advanced traning. 
In the total number, 31 models were included. 
Two types of seaplanes are being made for the 
government, one equipped with a single, the 
other with a double engine 


Goodrich Sales to Total $100,000,000 


Akron, O.—According to a recent estima e, the 
ross sales of the B. F. Goodricn Co. will to-al 
100,000,000 during 1918, as compared with 
$87,155,072 in 1917, and $55,416,866 in 1916. In 
the 1917 manufacturing ratio of 17.4 per cent is 
ma ntained, the company will earn between 16 
and 18 per cent on the $60,000,000 common 
stock. 


Curtiss Men Plan Club 


Buffalo, N. Y.—Plant managers, superinten 
dents of elagpatanceys and formen of the several 
factories of the Curtiss Aeroplane & Motors 
Corporation located on North Elmwood, Elm- 
wood, Niagara, Churchill, Austin and Bradley 
Street factories of the company have started a 
club for members of the organization. Erie 
Beach and its grounds will be leased for the 
summer and exclusive use of the beach, hotel, 
tennis courts, baseball diamond, athletic field, 
dance hall and other equipment will be given to 
the club members. After October Ist, it is 


planned to open a town clubhouse. The club 
will be maintained, officered and managed by 
Curtiss employees. 


Changes in Curtiss Personnel 


Buffalo, N. Y.—Changes in the personnel of 
the factory organization of the Curtiss Aeroplane 
& Motors Corporacion have been announced as 
follows: 

M. O’Shaughnessy has been appointed superin- 
tenuent of wivision B, boat final assembly, at 
Factory J, succeeding J). M. Lyduatt, resigned. 

J. R. Hahsen has been made _ superintendent 
of assembly division No. 1 of the North Elmwood 
factory, which consists of the following depart- 
ments: Dope, Covering, Panel and Final Wing 
Assembly. 

kK. W. Nice has been appointed superintendent 
of the boat hull department at the North Elm- 
wood plan., repiacing Henry Kart, resigned. 


Navy Announces More Contracts 


Washington, D. C.—The Bureau of Supplies 
and Accounts of the Navy announced that con- 
tracts had been placed with the Curtiss Aero- 
pane and Motor Corporation, Buffalo, N. Y., 
or propellers. The Goodyear Tire and Rubbe 
Co., of Akron, Ohio, has been awarded a con- 
tract for airships. 


Manly 20 Years In Aeronautics 


On June Ist, 1898, Charles M. Manly, of the 
Curtiss Aeroplane and Motor Corporation, joined 
the illustrious Professor Samuel W. Langley, 
then secretary of the Smithsonian Institution, 
in his aeronautical experiments, and he has been 
at it ever since Dr. Langley had written to 
Dr. Thurston of Cornell for a man to take charge 
of building a man-carrying aeroplane, which 
included having to secure or construct a power 
plant. Pr. Whurston told Mr. Manly that he 
was offering him the greatest opportunity he 
had ever had to offer to any man. He was right 
in his vision and wise in his selection.—H. W. 


Glenn L. Martin Acquires More Land 


_ Cleveland, O.—The Glenn L. Martin Co. has 
just purchased an additional tract of land 
adjoining its large tract where the new factory 
is located. The new tract, with the 57 acres 


acquired several months ago, gives the com- 
pany about 75 acres. An additional railroad 
frontage of 1,100 feet on the Nickel Plate 
Railroad is afforded by the recent purchase. 


The new tract will be used as a flying field, 
there being a clear sweep of one-half a mile for 
landing. 


Cleveland Pneumatic Tool Adds to New 
Building 
_ Cleveland, O.—The Cleveland Pneumatic Tool 
Co. will erect a one-story addition to its plani, 
to be used as a machine shop. 


Aircraft Manufacturers to Train Workers 


New York, May 22nd.—In order to meet the 
demand for skilled workmen many manufactur- 


The new factory of the Mayo Radiator Division of the Marlin-Rockwell Corporation at 143rd St. 
and Southern Boulevard, New York City. 
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ers are providing means for: the instruction of 
unskilled laborers, according to a report made 
to the National Association of Manufacturers, 
by its Committee on Industrial Education. The 
Curtiss Company, of Buffalo, in great need 
of trained workers, started a school on March 
Ist, occupying 30,000 fee. of floor space. After 
six weeks, it was transferring from this tra n- 
ing room to the factory 30 workers daily, with 
an immediate betterment in production through- 
out the factory. In cable splicing, girls, after 
four days’ training, were doing the best work 
the Government inspector ever saw, and averag- 
ing 55 against 40 in the shop. Another opera- 
tion took 48 minutes in the training room against 
60 in the shop. There is no ques.ion there now 
as to labor supply and production. 

The Wright-Martin Aircraft Corporation has 
tra ning facilities in New Brunswick. The Stan- 
dard Aircraft Company, of Elizabeth, is now 
in the process of providing training facilities. 


Venus Pencils Make Advertising History 


On May 15th, just a little before 10 A.M., che 
phone rang in the office of the advertising man- 
ager of the American Lead Pencil Company, 220 
Fifth Avenue, New York. 

“The first New York-Washington aeroplane ex- 
press leaves in an hour and a half—how about 
running an advertisement in the Washington 

5, 


papers! 

“Can we make i 

IES in 

“Go ahead.” 

At 10 A.M. the advertisement was_ written 
and insertion orders made out; at 10:15 a mes- 
senger made a dash for the Pennsylvania Ter- 
minal Post Office, and he made some speed, ar- 
riving at 10:19. 

“Just under the wire,’’ remarked 
clerk, “‘this mail closes at 10:20.” 

At 11:30 the first United States Mail Service 
Aeroplane left New York, reached Washington 
at 2:50 P.M., and the next day the first pencil 
advertisement to travel by Uncle Sam’s fastest 
mail was spread broadcast. 


the mail 


First Aircraft Parts Catalogue 

The Erie Specialty Company has just issued 
the first aircraft catalogue which is exclusively 
devoted to aircraft metal parts. The catalogue is 
artistically and efficiently assembled. It points 
out that the Erie Specialty Company has the 
largest plant devoted exclusively to the produc- 
tion of aeroplane bolts, nuts and clevis pins in the 
United States. Their process of manufacture 
has been standardized to conform to the Gov- 
ernment specifications, with the result that they 
are able to turn out aeronautic bolts, nuts and 
cievis pins on a quantity basis. The catalogue 
emphasizes the good quality and dependable ser- 
vice which the Erie Specialty Company reniers 
and is an excellent reference book for aircraft 
manufacturers. 


British Make Great Strides in Aeroplane 
Construction 


London, Eng.—Addressing the Bedford Wo- 
men’s Liberal Association on April 11st, Mr. 
F. Kellaway, Parliamentary Secretary to the 
Ministry of Munitions, said that the increase for 
the first two months of the year, compared with 
the first two months of 1917, was as follows: 
aeroplanes, 223 per cent; aero-engines, 245 per 
cent. 

Tne average weekly production of aeroplanes 
for this year equalled the average production for 
two months in 1915, while in the case of machine 
guns, one week’s production equalled that of 
ive months’ in 1915. 


Personal Pars 
C. V. Thomas has been promoted from _as- 
sistant sales manager of the F. B. Stearns Co.. 
Cleveland, to general sales manager of the com- 
pany. 


Victor Clark Parker, formerly manager of the 
technical department of the Buick otor Co., 
Flint, Mich., has received the commission of 
major, in charge of the industrial headquarters of 
the Motor Mechanics Regiment of the Aviation 
Section. He will be stationed at Camp Greene. 


“Titanine” Incorporated in New York State 

Albany, N. Y.—Among the new incorporations 
of May 29th, announced at the office of the Sec- 
retary of State of New York, is Titanine, Inc., 
manufacturers of aeroplane “‘dopes,’ varnish 
and finishing materials, with a Gia of $25,000. 
The incorporators are: Mr. E. G. Davis, R. S. 
Doubleday, E. T. Costello, of 31 Nassau Street, 
New York City. 


—— 
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Personal Pars 


L. E. Warford, toe publici.y manager 
of the Seattle branch of the B. F. Goodrich 
Company, has been ordered to the School of 
Military Aeronautics at Berkeley, Cal., follow- 
ing his enlistment in the Aviation Section of the 
Signal Corps. Mr. Warford has acquired con- 
Baceanle reputation as a publicity expert, not 
only for his work in connection with the Good- 
tich Company, but also his service with the 
Panama-Pacihe Exposition and the Pacific Lin- 
coln Highway Association. 


Quartermaster Purchases to be Made in 13 
Depots 


Washington. — The Quartermaster Depart- 
ment has designed its own system for control 
of purchases of quartermaster supplies. Territory 
has been allotted to 13 general supply depots 
located at various points. Each supply depot 
quartermaster will be charged with the duty of 


ascertaining manufacturing possibilities of his 
zone. 
This plan wll allow for an equitable allocation 


of purchases and, as far as possible, equipment 
for troops at the various camps will be purchased 
in the zone in which the camp is located. Each 
supply depot quartermaster will also recommend 
the empioyment of such producers as he believes 
are qualified to fulfill contracts. Each depot 
will be kept informed as to market conditions. 
Purchases will be made, after advertisement, by 
open competitive bidding whenever time permi.s. 
A record of bids received and awards made wiil 
be open to public inspection. 

The staces included in the zones assigned to 
the 13 supply depots are as follows: 

Boston General Supply Depot—Maine, New 
Hampshire, Vermont, Massachusetts and Rhode 
Island. 

New York Depot—New York, Connecticut and 
New Jersey, north of Trenton. 

Philadelphia Depot—New Jersey south of Tren- 
ton and Pennsylvania. 

Baltimore Depot—Maryland, Virginia and Del- 
aware. 

Atlanta Depot—North Carolina, 
lina, Georgia, Florida and Alabama. 

Jeffersonville, Ind., Depot—Ohio, West Vir- 
ginia, Indiana south of Indianapolis, Kentucky 
and Tennessee. 

Chicago Depot—Indiana north of Indianapolis, 
Michigan, Wisconsin, Minnesota, North Wakoia, 
South Dakota, Illinois excep: territory south of 
Jacksonville, Springfield, Decatur, and Iowa east 
of Des Moines and Fort Dodge. 

St. Louis Depot—Missouri, Illinois south of 
Jacksonville, Springfield and Decatur, Kansas, 
Oklahoma and Arkansas. 

New Orleans Depot—Louisiana and Mississippi. 

Fort Sam Houston Depot—Texas. 

Omaha Depot—lowa from Des Moines, Fort 
Dodge and west; Nebraska, Colorado, U-ah and 
Wyoming. 

El Paso Depot—New Mexico and Arizona. 

San Francisco Depot — California, Oregon, 
Washington, Idaho and Montana. 


South Caro- 


Aluminum Prices Fixed By War Industries 
Board 


Washington, D. C.—The price-fixing commit- 
tee committee of the War Industries Board has 
come to an agreement between the producers 
of aluminum tollowing investigations by_ this 
committee in conjunction with the Federal Trade 
Commission as to the cost of production. The 
new maximum base price for aluminum, effec- 
tive June Ist to September 1st, shall be 33 cents 
per pound, f. o. b. United States producing 
plants, for 50 tons or over, of ingot of 98 to 99 
per cent. Differentials for sheet, rod, and wire 
will be increased by approximately 12% per cent; 
differentials for quantity and grade and differ- 
entials for alloys will remain as heretofore, i.e., 
those approved by the price-fixing committee of 
the War Industries Board on March 3rd, 1918. 

The conditions upon which these prices are 
made are, first, the producers of aluminum will 
not reduce the wages now being paid; second, 
aluminum shall be sold to the United States 
Government, to the public in the United States, 
and to allied governments at the same maximum 
base price; third, they will take the necessary 
measures, under the direction of the War Indus- 
tries Board, for the distribution of aluminum to 
revent it from falling in the hands of specu- 
ators who might increase the price to the pub- 
lic; and, fourth, they will pledge themselves to 
exert every effert necessary to keep up the 
production of aluminum, so as to insure an ade- 
quate supply so long as the war lasts. 


Auto Dealers to Release Mechanics for War 
Service 


St. Louis, Mo.—At the meeting of the Board 
of Directors of the National Automobile Dealers’ 
Association, held here on May 19th, plans were 
liscussed for freeing as many mechanics as pos- 
sible for military purposes. Several recommenda- 
tions were adopted which, it is hoped, will make 
possible the freeing of 30,000 skilled motor 
mechanics for the air service and to take care 
of the motor trucks being used in France. The 
elimination of unnecessary service, of Sunday 


and night work, except for commercial cars, 
the education of mechanics to do more efficient 
work, the es.ablishment of a cash basis to elim- 
inate clerical work, the education of automobile 
owners to make minor repairs, reductions in 
number of demonstrations, are among the means 
proposed to reduce the number of mechanics 
required by the automobile dealers throughout 
the country. 


The Italian Aircraft Industry 


Nearly a dozen new companies dealing with 
aviation have been registered recently, many of 
which in the Southern Provinces. 

The Societa Marittima Italiana of Naples, 
which is an insurance firm going in for aero- 
transport risk policies, has become a “Societa 
Anonima.” 

The frm of “Ing. Nicola Romeo & Co.” of 
Milan, has raised its capital from ten mill.ons to 
thirty millions of ‘lire, and has become the 
“Societa Anonima Italiana’ of that name. 

Ing. O. Pomilio & Co. are transferring the 


official headquarters of the business to the 
capital. $ i 
peers by the budding of business concerns 


this spring, much fruit should be forthcoming 
by the summer. 

Another of .he numerous accessories now in 
use, and which these notes could not even in 
peace time adequately deal with, is the Gab- 
bioneta four-bladed petrol pump fitted to the 
Caproni machines among others. The fitment 
has gained its place there, and so here, on its 
merits. 


At a ceremony in the memory of the heroic 
Capuan Captain Oreste Salamone at that place, 
the High Commissary for Aviation said in his 
speech: ‘‘We mus. prefer the offensive to the 
defensive. Italy must be one big trench in the 
face of the enemy. We have to avenge Salamone 
and our other martyrs by silent work in pre- 
paring more arms, more aeroplanes, more men. . 
Southern energy and brains must be made 
available.” 

by connecting up with a tube two rectangular 
recepiacles set at right angles to each other, and 
partially filled with a suitable liquid, Engineer 
Corrado D’Ascanio has evolved a simple fool- 
proof lateral and longitudinal inclinomecer. The 
receptacles are deep, long and norrow, of glass— 
triplex?—and lie the one transversely to the path 
of travel, the other parallel to it. Their sides 
are ruled to show deviacion from the horizontal 


of the lateral or longitudinal axes of the 
machine. 

The ‘Officine Ferroviarie Meridionali,” a big 
company for railway material at Naples, has 


started an aviation department for building and 
repa.ring aeroplanes, and making spare parts for 
them, either in wood or meial. The company’s 
nominal capital in 4,000,000 lire. 

Another new company of some special impor- 
tance in view of the development of the South is 
the ‘‘Aeromarittima Italiana” of Naples. Its 
paid-up capital is 1,500,000 lire. ; 

The Fréjus—Dia.to motor firm at Turin has 
been taken over by the people who have so suc- 
cessfully launched the Pomilio concern of that 
city. 


AEROPLANE TIRES. 


Although American aeroplane tire makers 
found some precedence established in the British 
aeroplane tire, they approached the manufacture 
of aeroplane tires as practically a brand new 
problem. 


The requirements of the service call for the 
maximum tire strength possible with the min- 
imum of weight. Aeroplane designers, necessar- 
ily jealous of every pound of weight that does 
not contribute directly to flight, subjected the 
aeroplane tire to their usual searching test of 
efficiency. 


Besides lightness and s:rength, it was found 
that one other main requirement must be met. 
An aeroplane tire is subject to side crashes in 
landing because of the fact that an aeroplane 
very seldom lands directly head on. It usually 
alights at an angle to its line of flight. There- 
fore, an extra s.rong, specially reinforced bead 
is necessary to hold the tire on the rim of 
an aeroplane wheel. 


The tire is the chief cushioning element be- 
tween the aeroplane and the ground. To secure 
as much cushioning effect as possible, therefore, 
aeroplane tires are inflated to only 40 pounds— 
prac ically half the pressure in a properly in- 
flated automobile tire. 


The above conditions of service resulted in 
the production of the Firestone Ateoplane Tire— 
a tire of 4 ply cord contruction with a specially 
reinforced bead and a light tread. Although 
an aeroplane weighs upwards of 1,000 pounds, 
it was found that a 4 ply cord construction was 
sufficiently strong, because the weight of the 


aeroplane rests upon the tire during only a 
very short part of its flight. As soon as the 
aeroplane a..aims a speed of 40 to 50 miles an 
hour, though it may yet be running along the 
ground, the actual weight resting on the tire 
is very litle. “tne only enemy of the tire at 
this speed is some protruding object which may 
give the tire a hard knock. But it has been 
found that the Firestone 4 ply construction is 
sirong enough to withs-and all ordinary knocks 
and even some of extraordinary character. 


Still 


So rapid have been the changes in the design 
of aeropianes, that the tire manufacturer would 
be the las: to.say that the aeroplane tire as it 
stands today is the final product. Efforts have 
been made at standardization, and so far the 
industry seems to have produced tires in two 
main standard sizes. The first is the 26” x 4” 
size used mostly on training machines. The 
other is the 75° x 125 millimeter (about 30” x 
5”). Government specifications for aeroplane 
tires fix the maximum weight of the 26” x 4” 
tire at 8% lbs., and the 750 x 125 at 11 lbs. 

Other sizes have been agreed upon as standard, 
but not many tires of these sizes are in use. 
They are 700 x 75, 700 x 100, 800 x 150 and 
990 x 200 millimenters. 


in the Development Stage 


The Development Department of the Firestone 
Company is constantly working on all sizes and 
new specifications for aeroplane tires to keep pace 
with the constant change in the design and size 
of new models of aeroplanes. 


The Firestone aeroplane tire 


630 AERIAL AGE WEEKLY, June 10, 1918 


THE FRIEDRICHSHAFEN BOMBING BIPLANE 


A Report issued by the Technical Department of the Department of Aircraft Production, 
British Ministry of Munitions 


HIS machine, which bears the mark F.D.H. 
G.3. 326/17, was brought down by anti- 
aircraft fire at Isbergues on the night of 
February 16th. A shell made a direct hit on 
the right-hand engine at a height of 8,000 to 
9,000 feet, after which the _machine covered 
about six miles and made a fairly good landing. 
Various parts of the structure bear different 
dates, that on the tail being 14/1/18. The main 
spars are branded with a small crown and the 
letters Z.A.K. The following is painted on the 
side of the body:— es 
aaeee went Gwelent empty), 2,695 kilogrammes 
=5,92 S. : 
Nutzlast (useful load), 1,235 kilogrammes = 
2,717 Ibs. - 
Zulassiges Gesamtgewicht 


(permissible _ total 
weight), 3,930 kilogrammes = 


8,646 lbs. 


Crew 


This machine carried its full complement of 
four persons, namely, pilot, fore-gunner, after- 
gunner, and bomber. It is known, however, 
that the number of crew varies considerably, as 
some machines of this type have only carried 
two persons. The accommodation is so arranged 
that the personnel can easily change places, all 
the cockpits being intercommunicating. 


General Description 
The general design of the machine is shown 
in the attached drawing, which gives plan and 
front and side elevations. 3 
The principal dimensions are as follows:— 


Spanien einecile oie cielclelelciars 78 ft. : 
aximum chord. 7 ft. 8 in. 

Ga 7 ft 

Dihedral angle in the vertical plane 142° 


Dihedral angle in the horizontal plane 
Total area of main planes........ 
Area of upper main planes without 


Bearers seit cio tecinerematersiotreiacrs 480 Hy 

Area of lower main planes without _ 2 

BETO loqnospooooReenrdgg conc cu Hon 454.4 
Load per square foot............-- 9.24 Ibs 
Weight per horse power eran LOLG eI DSae 
Area of flap of upper wing........ 21.6 sq. ft. 
SMe TIC eA AW Pelaltis</c)sicieisiclopsteleisie isis 1.8 if 
Area of flap on lower wing........ ey 
3 1 @kle Eee Ge posep goo ddodeohods 1.56 
Total area of fixed tail planes..... 57.6 % 
"Total area of elevators.........-++ 32° a 
Balance area of one elevator...... 1.7 2 
Ja (i [els Se ADO a eon nOOUORTOOIOG 20 Z 
Fwy Ge gaetikel see Hos oo OnNeO OU OUdeG 19.2 
Balance area of rudder 3 %. 
Maximum cross section of bod Ao Sh 
Horizontal area of body.......... 133 2 
Vertical area of body............- AS1e2 ? 
Mengthvover alli... ae ee nel 42 ft. 


The machine is built up upon a central section, 
to which are attached the forward and rearward 

ortions of the fuselage and the main planes. 
This central section comprises the main cell or 
cabin of the body, containing the tanks, bombs, 
etc. It also embraces the engines and the central 

ortion of the upper and lower planes. The 
atter, together with the engine struts, are largely 
built up of steel tube, as is also the landing 
gear. 

The central portion of the body, which meas- 
ures 4 ft. across by 4 ft. 3 in. in height, consists 
of a box formation made of ply wood, strength- 
ened by longerons and diagonals, and transversely 
stiffened by ply-wood bulkheads. The bulkhead 
farthest forward acts as an instrument board, 
behind which are side by side the seats of the 
pilot and his assistant. The former has a fixed 
upholstered seat, whilst that of the latter is 
folding, consisting of a light steel tubular frame- 
work with a webbing backrest. 

Underneath these two seats is the lower main 
petrol tank. Behind this cockpit the body is 
roofed in with ply wood, the rear part of which 
roofing is detachable so as to give access to the 
second main petrol tank, which is at the rear 
end of the main body section. By this means a 
small cabin or covered passage-way is provided, 
at each side of which are the racks for the 
smaller bombs. 


Central Portion of Wings 


The central and non-detachable portion of the 
upper plane has a span of 19 ft. 5 in., whilst 
at each side of the nacelle the lower plane fixed 
portion measures 7 ft. 8 in. The main wing 
spars in this central portion are of steel tube, 
reugly 2 in. in diameter, with a wall thickness of 
1- in. 

These spars are braced by steel tubes arranged 
in the form of an X, the manner in which the 
bracing tubes are attached to the main spars be- 
ing shown in the sketch Fig 1. 

The lugs are built up by welding, and are 
pinned and riveted in position, the joint being of 
the plain knuckle type. 

The upper surface of the lower plane is, so far 
as the central section is concerned, covered in 
with three-ply wood. 


a: 


In this portion the main ribs are of three-ply, 
with spruce flanges. Between each main rib is 
a cut-away rib, the design of which is shown in 
the sketch Fig. 2. This, unlike the main ribs, 
is one piece of wood, and not built up. For the 
greater part of its length it applies to the top 
surface only, being cut away to pass clear of the 
cross bracing tubes. 

The plane is further s‘iffened with transverse 
members consisting of three-ply panels between 
each rib strengthened by grooved pieces top and 
bottom. The latter are attached as shown in 
the sketch Fig. 3, and the attachment of the 
flanges of the main ribs is shown in Fig. 4. 

The central section of the upper main plane 
is in one piece and is covered top and bottom 
with fabric. In order to facilitate the removal 
of the engines, detachable panels measuring 1 ft. 
11% in. long by 1 ft. 8 in. deep are let into 
the trailing edge immediately over the engine 
bearers. These panels are socketed in front, and 
at the rear are joined up-at the trailing edge 
with U section sheet steel clips and bolts. 

The struts which connect the top of the nacelle 
to the upper plane are tubular and of streamline 
section, as are also the engine bearer struts. A 
section of one of the latter is given in Fig. 5. 
ne thickness of the wall is one-sixteenth of an 
inch. 

The method of attaching the lower end of the 
engine struts to the tubular steel spars is shown 
in the sketch Fig. 6, from which it will be seen 
that a welded Y socket is used and secured by 
a pin joint, the ends of the pin acting as an- 
chorages for the attachment of the bracing wires. 

This sketch also shows the lugs which respec- 
tively support the detachable portion of the main 
planes and the vertical strut of the landin 
chassis. _The engine bearer struts are sisted 


into the Y socket and pinned in position, the pins 


The Twin-Motored Friedrichshafen Bombing Biplane 


being afterwards brazed into the socket. At their 
upper ends the engine struts are fixed to the 
top plane spars with pin joints, as shown in Figs. 
7 and 8, the attachment differing according to 
the number of wire bracings that are to be 
taken to each joint. 


Construction of Wings 


The detachable portions of the wings are fixed 
to the centre section by pin joints, one part of 
which is shown in Fig. 6, the male portion being 
represented in Fig. 9. The chord of the wing 
in the line of flight varies from approximately 
7 ft) Sine tone te 5 in., and the wing section 
is shown shaded in Fig. 10. In order to provide 
a basis of comparison the R.A.F. 14 wing section 
is superimposed and drawn to the same scale. 

The main spars are placed one metre apart, 
the front spar being 272 mms. in the rear o: 
the leading edge. Both spars are of the built 
up box type, as shown in Figs. 11 and 12. The 
former is the leading spar and the latter the rear 
spar. These spars are of spruce, and each half 
is furnished with several splices, so that the 
greatest single length of timber in them is not 
more than 14 ft. The splices, which occur in 
each half alternately, are of the plain bevel type 
about 15 in. long and wrapped with fabric. A 
fabric wrapping is also applied at short intervals 
along the spar. 

In.ernal cross bracing between the main spars 
is afforded by steel tube cross members and 
cables attached as shown in the sketch Fig. 9. 

The main spar joint consists of a steel plate 
19 mms. thick embedded in the spar end and 
held in position by 5 bolts, which pass through a 
strapping plate surrounding the end of the spar. 
This plate also carries the attachment for the 
bracing cable and is furnished with a spigot 
which locates the bracing tube. It will be seen 
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Centre section of lower main plane with three-ply surfacing removed 


that at this point the spar is provided with 
tapered packing pieces of hard wood glued and 
held in position by fabric wrapping. 

The main ribs are placed 360 mms. apart. 
Between them are auxiliary formers, consisting 
of strips of wood 20 mms. X 10 mms. thick, 
which run from the leading edge to the rear spar. 
The main ribs consist of ply wood webs socketted 
into grooved spruce flanges, which are tapered 
off as shown in Fig. 4, except where they are 
met by a longitudinal stringer. The leading edge 
is solid wood moulded to a semi-circular section 
of approximately 65 mms. diameter. Where the 
rib web abuts against it, packing pieces are glued 
each side. Between the main spars the web of 
the rib is divided by three vertical strips into 
four panels and in each of these it is pertorated, 
leaving an edge all round about 72 mms. wide. 

As shown in Fig. 9, the upper flange of the 
main ribs is carried clear ot the leading spar 
by means of packing pieces. In the case of the 
rear spar, packing pieces are also used under the 
rib flange as shown in Fig. 12. 

The lower main planes for a width of about 
2 ft. 3 in. at their inner .end are covered as to 
their top surfaces with three-ply wood. 

- The interplane struts are attached to the main 
spars by joints of the type shown in Fig. 14. 
This, it will be seen, follows the typical German 


practice of partially universal jointed mountings - 


for the cable attachments. At the points of 
attachment of these strut joints, suitably tapered 
packing pieces of hard wood surround the spars, 
pee at these points are also wrapped with 
abric. 


Struts 


Outside of the centre section the interplane 
struts are of wood built up, as shown in the 
section Fig. 15, of five separate pieces. The 
curved portions are of timber which has not yet 
been identified, but is apparently of poor quality. 
The cross web is of ash. The strut is wrapped 
at frequent intervals with strips of fabric and is 
fitted with a socket joint of the type shown in 
Fig. 16. The outer pair of struts are of smaller 
section than the main struts, but are built up 
in a similar manner. Their section is 125 mms. 
X 40 mms. 


Ailerons 


The framework is puincipally of welded steel 
tube wrapped with fabric. s . 
A notable point is the thick section of the 


Gravity gasoline tank set into the centre section of the upper plane. 


held down by press buttons. 


leading edge of the balanced portion, as shown 
in Fig. 17. 


Fin and Fixed Tail-Planes 


The framework of these is steel tube and in 
the case of the tail-planes wooden stringers run- 
ning fore and aft are arranged at intervals. The 
tail-planes are supported by diagonal steel tubes 


Bracing 


Throughout the wings, both internally and ex- 
ternally, the bracing is by means of multistrand 
steel cable. 


Fuselage (Rear Portion) 


At the after-gunner’s cockpit the section of 
the fuselage has a rounded top, which is grad- 
ually smoothed down into flat.. The section, for 
the greater part of the length, is rectangular, and 
the trame is built up in the usual manner with 
square section longerons and verticals, the joints 
being arranged as shown in Fig. 18. The cross 
bracing wires along the sides, top, bottom, and 
diagonal are of steel piano wire and are coy- 
ered with strips of fabric, as shown in_ this 
sketch, where they lie adjacent to the fabric 
cuselage covering. 

The vertical and horizontal compression mem- 
bers are located by spigots. The joint consists 
of a plate which completely surrounds the longer- 
ons, its two ends being riveted together to form 
a diagonal bracing strip. For the last few feet 
at the tail the fuselage is covered with thin 
three-ply. 

The fuselage is covered with fabric, which is 
held in position by a lacing underneath and is 
consequently bodily removable. 

The floor of the after-gunner’s cockpit_ is 
elevated above the bottom of the fuselage. Im- 
mediately underneath this cockpit is a large trap- 
door, shown by dotted lines in the plan view 
of the aeroplane. This is hinged at its rearward 
end and furnished with two large celluloid win- 


dows. It is held in its “up’’ position by a long 
spring and a snap clip. No means could be 
found by which it could be fixed in its closed 


View of the bomb rack in the fuselage 


of streamline section, on the under side of which 
sharp steel points are welded to prevent these 
stays being used for lifting purposes. 


Elevators and Rudders 


The framework in each case is of steel tube, 
the main tube being 35 mms. in diameter and 
the remainder 15 mms. 


Its fabric cover is 
Note the detachable panel in the trailing edge of the plane 


position. As footsteps are provided for all the 
cockpits, this trap-door is evidently not intended 
for ingress and egress. It could be employed 
in connection with a machine-gun firing back- 
wards, as in the Gotha, but no machine-gun 
mounting was fixed in this machine for this pur- 
pose. 

The rear portion of the fuselage is attached to 
the centre section of the body by a clip at each 
corner. This is shown in Fig. 19. The rear 
portion carries a male lug, which engages with 
the two eyes, and is held in position by a 3ths 
bolt. Four other bolts in tension pass through 
the sheet metal clip, as shown in the sketch. 
In each case the lugs are furnished with sheet 
steel extensions which, as shown in the sketch 
Fig. 19, are sunk flush into the top and bottom 
surfaces of the fuselage longerons and are there 
held with three bolts. The corner joint is welded 
sheet steel, and there is an additional diagonal 
sheet steel point which serves the secondary pur- 
pose of providing an anchorage for the bracing 
wires. ; 

As this fuselage joint is level with the plane 
of rotation of the propellers, it is armoured both 
on the nacelle and on the rear portion of the 
fuselage with a hinged covering of stout sheet 
steel lined with felt. A plate of armour a foot 
wide also extends down each side of the nacelle 
at this point. 

Forward Cockpit 


This is attached to the main body by four bolts 
with clips similar to those just described. It 
consists of a light wooden framework, ‘covered 
throughout by three-ply. 

The cock-pit can be divided off from the main 
cockpit by means of a fabric curtain. Its oc- 
cupant is provided with the folding seat, and 
manages a gun and the bomb-dropping gear. 


Engine Mounting 


_The engine bearers have the section shown in 
Fig. 20, and are each built up of two pieces of 
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pine united by tongues. On their top surface 
they are faced with ply wood, and at tne bottom 
with ash. A strip of ash applied to the upper 
outer corner of the bearer gives it an ( 
section, and has screwed into it the threaded 
sockets for the set screws of the lower part of 
the engine fairing. The engine bearers taper 
sharply at each end. They are mounted on the 
“VW struts by means of acetylene welded brac- 
kets, constructed as shown in sketch, Fig. 21. 
These, it will be seen, are of box form, and 
form a liner round the streamline tube. i 

The engine cowling is a particularly fine piece 
of work, and two views are given in sketches 
22 and 23. The lower portion is attached to the 
engine bearers by set screws, but the upper part 
is readily detachable, being furnished with turn 
buttons. This cowling allows the cylinders of 
the engine to be exposed to the air. A large 
scoop is placed in front, so as to permit a free 
flow of air over the bottom and sides of ihe 
crankchamber, whilst at the rear three large 
trumpet-shaped cowls are provided so tha. a 
draught of air is forced against the crankcase in 
the neighborhood of the carbureter air intake. 
In the rear the fairing abuts against the propeller 
nave, whilst in front it is attached to the rad- 
iator. It will be noticed that at each side of 
the radiator are narrow air scoops, the object 
of which is to promote a draught past the oil 
‘ank and front cylinder heads. 


Engines 
The motors are the standard 260-h.p. Mercedes 


ee 
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with six cylinders in line. Full details of this 
engine have been published, and it is only, there- 
ioie, necessary to notice one or two poinis in 
connection with the installation. 

A new departure is the interconnection of the 
throttle and ignition advance controls. This is 
carried out in the manner illustrated diagram- 
matically in Fig. 24. It will be seen that a 
considerable moyement of the throttle can be 
made independently of the ignition advance. In 
the Mercedes carbureter the throttle is so ar- 
ranged that it cannot be fully opened near the 
ground without providing too weak a mixture, 
and it is thought possible that the full ignition 
advance is not obtained until this critical opening 
is reached. 


On several German bombing aeroplanes grease 
pumps for lubricating the water spindle have been 
found. Fig. 25 shows the design as fitted to 
the Friedrichshafen. It consists of a ratchet and 
pawl operated grease pump, secured by a bracket 
to one of the engine struts, and worked from 
the pilot’s cockpit by a lever, and a stranded 
steel cable pasing over a pulley, the pawl being 
returned by a long-coiled spring. 

The engine numbers are respectively 
32299 and MN.36228. 

The exhaust pipe is of new design, although 
it incorporates the well-known expansion joints 
attached to the flanges. It is fitted with what 
amounts to a rudimentary silencer, whereas in 
prev.ous machines of a similar type to the Freid- 
richshafen an open-ended exhaust pipe was used. 


MN.- 


Radiators 

Each radiator is provided with an electric 
thermometer fitted into the water inlet pipe, as 
shown in sketch, Fig. 27, these thermometers be- 
ing wired up to a HEA on the dashboard, which 
is furnished with a switch, so that the temper- 
a.ure of either radiator can be taken indepen- 
dently. 

The radiators consist of square tubes to the 
number of 4,134, and measuring roughly 6 mms. 
each way. 

The radiator block is V shaped in plan, and 

each is provided with a shutier which covers 
up a little more than a_ third of the cooling sur- 
face. This shutter is fitted with a stop, so that 
when fully opened it lies in the line of flight 
of the aeroplane. It is opened or closed accord- 
ing to circumstances by the gear, shown in the 
sketch, Fig. 26, of which the handle is mounted 
on the roof of the nacelle, immediately behind 
the pilot’s seat. Three positions are provided 
for the handle, which operates the two shutters 
simultaneously By means of return cables. 
_ Immediately above the main radiator, and let 
into the upper main plane between the front 
spar and the leading edge, is a small auxilliary 
tank, illustrated in Fig. 28. This is furnished 
with a trumpet-shaped vent in the direction of 
the line of flight, and is furnished with two 
outlets, one to the head of the main radiator, 
and the other to the water pump. The function 
of this tank is evidently to prevent the pump 
from priming. 


(To be continued) 
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CALCULATION OF STRESSES IN AEROPLANES 


By S. E. SLOCUM, Ph. D. 
(Concluded from page 539) 


SECTION ae 
Fuselage Stresses U. Government specifications required that the tail portion 
HERE is apparently quite a variety of designs used in of i fuselage be designed under the following conditions: 
the construcuon of tie body. or fuselage, of aeroplanes, Angle of incidence of fixed horizontal fin, — 6 degrees ; 


but on analysis it is found that so far as the structural 
features are.concerned the various forms of fuselage may be 
divided into three general types, namely, 
The girder type; 
The monocoque, or cylindrical shell type; 
The combined girder and monocoque type. 


Of these three types, the first is the most common, especially 


in this country, and is the form of construction used in the 
biplane analyzed in this series of articles. 

As apparent from Figure 14, the fuselage of this machine 
consists of longitudinal members running the entire length of 
the body, connected by struts and ties so as to form trusses 
in both the horizontal and vertical planes. The truss shown 
in Figure 14 is known as the Linville or N type. The Warren 
truss, often used in bridge work, is also frequently used for 
fuselage trusses. 

When the machine is in the air, both the front and tail por- 
tions of the fuselage constitute cantilevers projecting in 
opposite directions from the center of support. As the method 
of calculating the stresses is the same for both portions, only 
the tail portion of the fuselage will be analyzed in this article. 


Amount and Distribution of Dead Load 


The weights and dimensions needed for the calculation of 
dead loads are as follows: = 


Framework Longitudinals from Station I to V.....1’’ x 1’” spruce 
Longitudinals from Station V to XII..114’’ x 114’’ ash 
Cross frames from Station I to VI ria x 1’’ spruce 


Cross frames from Station VI to XII...114’’ x 114’’ ash 


Areas of Fixed horizontal fin. 
control Elevators (two)... 
surfaces and 


-25 sq. ft. 
5 .20 sq. ft. 
Vertical fin 5 sq. ft. 


fins. . 10 sq. fr. 


Unit 25 Ibs./cu. ft. 
weights. 38 lbs./cu. ft. 
Control surfaces and fins............. 0.5 lb-/sq. ft. 
Fuselage covering . 0.75 Ib./sq. ft. 
Cowl assumed as 5 Ibs./panel 

yi . 3 lbs./panel 


Total 
weights. Elevators, 
Vertical fin, 
Rudder, 
Rudder post 
Tail skid 
Cockpit load, assumed as 
Aviator 160 Ibs. 
Control 20 Ibs. 
Seat and flooring 20 Ibs. 200 Ibs. 


For the tail portion of the fuselage the total dead loads 
carried at the various panel points, or stations, may then be 
tabulated as follows: 


Distribution of Dead Loads. 


Stations 
Dead weights of 
II Ill IV Vv VI | VII 

Longitudinals...... 0.7 1.4 1.6 Use 1.9 4.8 3.3 
Cross frames....... dos 0.7 1.0 ileal 1<4 2.4 4.1 
Wires and con...... 3 3 3 3 3 3 3 
Covering........... 0.3 0.7 iL, il 1.2 1.5 1.6 1.5 
Coleen rertic ee = a ase 5 5 5 5 
Horizontal fin... ... 5 7.5 Bi bee on ae noo 
Elevators..)2=.- 2. 10 ae ae ee 
Werticalbhneeneenre 1 1 0.5 aoe {I 
Rudder....... 5 ifecees ee | 
Rudder post... 10 | S| 
Tail skid...... 5 | BS 
Cockpit load on 100 100 

Total dead load...| 40 WEES 2 || 1) 12.8 |116.8 |116.9 


Wind Loads 


The principal load on the rear fuselage trusses is that due 
to the wind pressure acting on the fixed horizontal tail fin, 
or stabilizer, and on the movable control surfaces or elevators. 
In determining the wind loads on these surfaces it is necessary 
to take into account their maximum inclination to the direction 
of motion at the maximum speed of the machine. Recent 


Angle of incidence of elevators.......... —20 degrees. 

Air velocity equal to maximum speed of machine. 
Under these conditions the factor of safety was specified as 
not less than 2.5. This factor was intended to cover structural 
requirements only, as the angles of incidence specified are 
such as to provide for the maximum wind loads. 

The most reliable data from which to determine air pres- 
sures are those resulting from Eiffel’s experiments.* 

Eiffel’s method consisted in first determining the pressure 
on flat plates normal to the wind, the final result under these 
conditions being expressed by the formula 


P= 0'0033PARVa 


where P = normal pressure in lbs./sq. ft. 
A = area of surface in sq. ft. 
V = velocity of wind in miles/hour. 


In the present case the maximum velocity of the machine is 
approximately 60 miles per hour. For this velocity the maxi- 
mum normal pressure as given by the above formula is found 
to be 

P 


— = 11.88 lbs./sq. ft. 
A 

For an inclined surface, the pressure has been determined 
by Eiffel for plates of various aspect ratios and angles of 
incidence in terms of the pressure on the same plate when 
placed normal to the wind. In the present case the fixed hori- 
zontal fin has an aspect ratio of about 3 to 1, and the angle 
of incidence is specified_as 6 degrees. Under these conditions 
the pressure as determined by Eiffel’s experiments is given as 

Max. pressure = 0.31 P = 0.31 & 11.88 = 3.68 lbs./sq. ft., 
and consequently we have 

Max. wind load on horizontal fin = 3.68 * 25 = 92 Ibs. 
This wind load may. be considered as distributed between 
Stations I, II, and III, one-fourth, or 23 lIbs., being carried 
at Station I; one-half, or 46 Ibs., at Station II, and the re- 
maining one-fourth, or 23 lbs., at Station III. 

For the elevators the aspect ratio is about 1.5 to 1, and the 
angle of incidence is specified as 20 degrees. Under these 
conditions the pressure as determined from the same set of 
experiments is given as 

Max. pressure = 0.82 P = 0.82 11.88 = 9.74 lbs./sq. ft., 
and consequently we have 

Max. wind load on elevators = 9.74 « 20 = 195 Ibs. 
This wind load is all carried at Station I. 
. The total loads carried at the various panel points or Sta- 
tions are then as follows: 


I II Ill 1V V. VI VIL 
40 14 7 12 13 117 117 
195 46 23 
23 
258 60 30 12 13 117 117 


Since each of the two side trusses carries half the load, 
the panel loads carried by one truss are half the above 
amounts. Hence assuming the nearest round number or in- 
teger, the final distribution of loads may be represented as 
shown in Figure 15. 

Note that the wind loads occur at the top panel points, 
while the cockpit loads occur at the bottom panel points. The 
dead loads should in reality be distributed between the top 
and bottom panel points, but since they are all comparatively 
small, they are placed at the top panel points except at Sta- 
tions VI and VII, where they are included with the cockpit 
loads. The effect of placing the dead loads at the top panel 
points is to increase the stresses in the web members. 


Analytical Calculation of Stresses 


The stresses in the members may be calculated either ana- 
lytically or graphically. Both methods will be explained in 
what follows, as the analytical methods is probably --ore 
familiar and has the advantage of making it possibie to cal- 
culate the stress in any one member independently of the 
others ; while the graphical method has the adv antage of show- 
ing at a glance the relative proportion of stress in the various 
members. In the present case the graphical analysis is easier 


*Eiffel; Resistance of the Air and Aviation, pages 36 and 118. 
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to apply on account of the inclination of the upper and lower 
chords. 

In analyzing a truss graphically, the most convenient nota- 
tion is to place letters in the spaces between the members 
instead of at the joints. The letters on opposite sides of any 
member then indicate this member. The advantage of using 
this notation is that the letters indicating any member will 
occur at the ends of the corresponding line representing the 
stress in this member on the stress diagram. To avoid con- 
fusion, this notation will be adopted in the analytical calcula- 
tions as well as the graphical analysis so that the same letters 
will refer to the same numbers throughout. 

When the machine is in the air, only one set of diagonals 
is in action as indicated in Figue 15. The opposite set of 
diagonals carry the load when the machine is resting on the 
ground or taxying. The loads in this case are in general 
considerably less than when the machine is in the air, except 
possibly in case the machine should light violently on the 
tail skid. Provision may be made for this case in calculating 
the ground stresses by assuming that the impact load is twice 
the actual dead load. 

From Figure 14 it is apparent that the wire diagonals in- 
tersect practically on the center line of the longitudinals. In 
calculating the stresses, therefore, they are figured from a 
skeleton diagram constructed on the center line of the mem- 
bers. The effective dimensions for the calculation of stresses 
are then as shown on Figure 15. 

The stresses in the longitudinals, or chord stresses as they 
are called, may be found by taking a vertical section through 
the given member and applying the principle of moments. 
Before proceeding with this, however, it will be necessary to 
determine the inclinations of the upper and lower chords, 
which are as follows: 

Inclination of upper chord to horizontal, 


From Stations I to VI -2...%. Be 
s Vi. tov Vile 5 5t 
< = WAG fio} WAU oe soe Me BY! 


Inclination of lower chord to horizontal, 


Erome Stations i). to) Vile ener ale yy! 
BS se Ts ton eee 2° 52’ 
o sf Wil to Viallleease ene 


Now to find the stress in any member, say FQ, Figure 15, 


HORIZONTAL 


l 
| 
| 
| 
| 
| 


RUDDER 


- ments. 


pass a vertical section through this member and consider the 

portion on the left of the section. Taking the point 3 for 

center of moments, the sum of the moments of.the external 

forces with respect to this point is 

Sum ext. mom. = 130 k 12+ 30k 10+ 15 *8+6 55 
+7 X 3 = 2034 ft. lbs. 

Since the distance between the points 1 and 3 is 26 inches, the 

lever arm for FQ with respect to the point 3 is 26 X cos. 

1° 55’ = 25.984 inches. 

Therefore 


FO X 25.984 = 2034 12, 


FQ = 940 Ibs. tension. 


To find the stress in the lower chord AP, take a vertical 
section cutting AP and choose the point 1 as center of mo- 
The external moment with respect to this point will 
then be the same as aboie namely, 2034 ft. lbs. Moreover, 
since AP has very nearly ‘the same inclination to the hori- 
zontal as FQ, the lever arms will be practically the same for 
both, and consequently the stress in AP will also be of the 
same amount, namely, 940 Ibs., but compression instead of 
tension. 


Similarly, to find the stress in RV, take the center of mo- 
ments at the point 2, giving the equation 


RV X28.5 XX cose 52) = 2654 az: 


RV = 1120 lbs. compression. 


By this method of sections, the lower chord stresses may 
be found by taking centers of moments at upper chord panel 
points, and the upper chord stresses by taking centers of 
moments at lower chord panel points. 

In finding the web stresses, consider first the diagonals. 
To find the stress in any diagonal, say QR, take a vertical 
section through this panel. Then applying the condition 


whence 


whence 


Sum of vertical forces = O, 
since the inclination of QR to the vertical is found to be 
48 ° 1', we have 
130 + 30+ 15+ 6+ 7+ 60 = FQ sin 2° + RV sin 3° 10’ 
+ OR cos. 48° 1’. 
From the previous calculations we have 


/ ” J / ” wt : Y “ | t7ft I 7 , 
wh 0>~<-2' 0" me 2' 6-—>—2’ SEES 0—><—Z 6— ste /'6 a8! 0s /'b S</'b6 >< 2'0 


1 
| 
I | i 
INN INIA 


By 
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FQ = 940 lbs. and RV = 1120 Ibs. 
Substituting these values in the above equation, we have, 
therefore, 
OR = 240 lbs. tension. 
The stresses in all the other diagonals are determined in a 
similar manner. 

To find the stress in any vertical, say PQ, take a diagonal 
section cutting this vertical the upper chord FQ and the lower 
chord AP. Then from the condition 

Sum of vertical forces = O, 
we have the equation 


130 + 30 + 15 + 6+ 7 = FQ sin 1° 55’ + AP sin 3° 10’ 


ar p 

whence, by substituting the values found above for FO and AP 

we find ; ' 
PQ = 105 lbs. compression. 

The stresses in the other verticals are found in a similar 

manner. . 


Graphical Calculation of Stresses 


The graphical analysis of stresses in a truss depends on the 
principle that if amy member of forces meeting in a point 
equibibrate, then if these forces are laid off to scale in suc- 
cession, they must form a closed polygon. If the directions 
of the concurrent forces are known, this principle therefore 
makes it possible to determine the amount of any two of 
them; that is to say, it determines the length of two sides of 
the force polygon corresponding to the point considered. 

Beginning at the left end of the truss (Figure 16) it is 
evidene that the stress in the end post AG is equal to the load 
of 130 lbs. or AB, and that the stress in BG is zero. 

Now proceeding to the lower panel point, we have three 
forces meeting in this point, namely, AG, GH, HA, one of 
which, AG, = 130 lbs., is known. Therefore, laying off AG 
to scale and forming a force triangle by drawing the lines 
GH and AH parallel to the corresponding members of the 
truss, their point of intersection H is determined, and by 
scaling off the length of these lines it is found that dH = 205 
Ibs. and GH = 235 lbs. 

Next pass to the upper panel point where the load of 30 Ibs. 
is applied. Of the five forces meeting in this point, three 
have been determined and two are unknown. In laying off 
the force diagram for any point, it is always necessary to 
take the forces in order around the point. Starting, there- 
fore, with HG and moving clockwise around the point, the 
forces HG, GB, and BC are already laid off on the force 
diagram. Therefore from C draw a line parallel to the mem- 
ber CJ, and from H draw a line parallel to the member HJ, 
thereby determining the point 7. Then scaling off the length 
of the two sides so determined, we find HJ = 140 lbs. and 
CI = 205 lbs. 

Proceeding in this manner by taking the joints in succession 
and following the zig-zag course indicated by the web mem- 
bers, we finally obtain the complete stress diagram as shown 
in Figure 16. This is called a Maxwell diagram. 

Sizes of Members 


In order to determine the stresses in the fuselage trusses 
it was necessary to assume the dimensions and weights of the 
members. It is now possible to check up on the design by 
finding the factors of safety of the various members. If 
these are found to be either too large or too small it will be 
necessary to change the dimensions of the corresponding 


Fig 15. Skeleton diagram of fuselage truss 


members, but as the dead loads are small in comparison with 
the wind loads, a slight change in the size of the members 
will not materially affect the stresses. ; 

Consider first the diagonals. These are of piano wire for 
which the ultimate strength is specified as not less than 250,000 
Ibs./sq. in. Assuming three different sizes of wires, the break- 
ing loads corresponding to these diameters and the safe loads 
for a factor of safety of 5 are then as follows: 


Diameter in inches | Breaking load in lbs. Safe load in lbs. 


1250 
1600 
2000 


Referring to the stress diagram, it is evident that all the 
diagonals from the end to and including QR may be made of 
wire 0.08” in diameter, and ST of wire 0.09” in diameter. 
Proceeding to the compression members, the longitudinals 
and cross frames are made of spruce for the smaller stresses, 
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Fig. 16. Graphical analysis of stresses in fuselage truss 


and of ash for the larger. The strut formula given in 
section 1 of this article, however, applies to spruce only. An- 
other strut formula is therefore required which applies to ash 
as well as to spruce. There is an English formula which 
applies to both materials, based on a modified form of 
Rankine’s column formula, and which is as follows: 


IP) b (=) 
Wie We tbc 


where P = breaking load in Ibs. 
y, area of cross section in sq. in. 
l length in inches 
k least radius of gyration in inches 
b and ¢ are empirical constants 
The values of the empirical constants b and c for pin jointed 
struts have been experimentally determined as follows: 
For spruce, b = 5,600 
For ash, b = 6,250 
The value of c depends on the ratio //k and in the original 
derivation of the formula-is shown graphically on a chart. 
The following values taken from this chart cover the range to. 
which the formula applies. 


Hl Wl 


Values of I/c 


Now the member AP is made of ash of dimensions 114” x 


1%” x 36”. Consequently k = 0.36” and I/k = 100, and sub- 


stituting in the above formula the breaking load is found to be 
4,330 lbs. Since the actual compression carried by AP is 
940 Ibs., this gives a factor of safety of 4.6. 

The member RV is also made of ash of dimensions 114” x 
1%4” x 30”. Hence k = 0.36”; I/k = 83.3, and from the for- 
mula, P = 5,500 lbs. Since the load carried by the member 
is 1,120 lbs., the corresponding factor of safety is 4.9. 

Again, the member NA is made of spruce, 1” x 1” x 30", 
for which k = 0.289” and I/k = 104. The breaking load is 
therefore 2,550 Ibs., and dividing this by the actual load, 
780 Ibs., the factor of safety is 3.3. 

The sizes of the other compression members may be checked 
in a similar manner. 

The formula from which these results are obtained is based on the 
assumption that the struts are pin jointed. As the longitudinals are 
continuous throughout, they can, of course, carry a greater load than 
if pin connected at the panel points. As it is difficult to determine just 
how much the effect of stiff joints increases the strength of the mem- 
bers, it is customary to proceed as above with the understanding that © 
this method gives the lower limit of the factor of safety, and that the 
longitudinals are actually somewhat stronger than appears from the 
calculations. ¢ : : 

In addition to the analysis for vertical loads, given above, the tail 
portion of the fuselage must be designed to carry the horizontal loads 
produced by steering or by a side wind striking the rudder and vertical 
fin; and also to carry the torsional strain produced by the action of the 
empennage in balancing the torque of the propeller. The horizontal 
loads are relatively small, however, as compared with the vertical, and 
the stresses produced by them are taken up by the horizontal web sys- 
tem shown in plan in Fig. 14. The effect on the longitudinals is to 
produce a small increase in compression in the bottom longitudinal of 
the leeward truss. | ° . 3 a 

The torsion effect is taken care of by wire diagonals passing obliquely 
from the upper left hand corner of one side panel to the lower right 
hand corner of the opposite side panel. 


PSUS. NI SSSI NDS. NSD. SS) SE. 


AAD—Assigned to active duty. 
ADO—Report to Aviation Supply Depot, Day- 
ton, Ohio. 

ADT—Report to Aviation Supply Depot, Dal- 
las, Texas. 
AEF—On duty with the 

tionary Forces. z 
AFO—Report to Aviation Supply Depot, Fair- 

field, O. ; 
AGC—Report to Aviation 

Garden City, L. I., N 


American Expedi- 


peel Depot, 


AHT—Report to _ Aerial Gunnery School, 
ouston, Texas. 
AMV—Report to Aviation General Supply 


Depot, Morrison, Va. ‘ 
AOV—Report to School for Aerial Observers, 
ampton, Va. 
APR—Report to School of Aerial Photog- 
raphy, Rochester, N. Y. a? 
ASM—Report to Aviation Mechanics’ Training 
School, St. Paul, Minn. 
BENG to Bakers Field, Rochester, 
Nig és 
BET—Report to Barron Field, Fort Worth, 
Texas. . 
BST—Report to Brooks. Field, San Antonio, 


Tex. 
CAF—Report to Carlstrom Field, Arcadia, Fla. 
CAG—Report to Camp Hancock, Augusta, Ga. 


CAP—Commissioned as Captain, Aviation Sec- 
tion, Signal Corps. 

CDT—Report to Aviation Concentration Camp, 
Dallas, Texas. 

ClT—Report to Carruthers Field, Fort Worth, 
Texas. 

CGC—Report to Aviation Concentration Camp, 
Garden City, L. I., N. Y. 

CGS—Report to Aviation Concentration Camp, 
Greenville, S. C 

CIT-—Report to Radio School, Carnegie In- 
stitute of Technology, Pittsburgh, Pa. 

CJW—RKeport to Camp John Wise, San An- 
tonio, Texas. 

CLR—Commissioned as Cclonel, Aviation Sec- 
tion, Signal Reserve Corps. 
CMV—Report to Aviation Concentration Camp, 

Morrison, Va. 
COL—Commissioned as Colonel, Aviation Sec- 
tion, Signal Corps. 
CPR—Commissioned as Captain, Aviation Sec- 
tion, Signal Reserve Corps. 


RI—Report to Chanute Field, Rantoul, Ill. 

SO—Report to the Chief Signal Officer, Wash- 
ington, D. C. 

CUI—Report to School of Military Aero- 
eee Cornell University, Ithaca, 

CWT—Report to Call Field, Wichita Falls, 


Texas 
DAF—Report to Dorr Field, Arcadia, Fla. 
DIK—Report to Camp Dick, Dallas, Tex. 
DIS—Honorably discharged from service. 
EEP—Report to Essington Field, Essington, 


Pa. 
ELA—Report to Eberts Field, Loanoke, Ark. 
EOT —Repvu-t to Ellington Field, Olcott, Texas. 
FLR—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Reserve Corps. 


Special Orders No. 115 to 120, Inc. 


A 


Anderson, Wallace A........... 
Allen, William R...... eee 
Armstrong, Ralph Sheldon ents. | 
Alexander, William Homer... 
Anderson, Edward...... 
Atlas, Charles Elihu 
Archibald, James Alber 
Ankemy, John Calvin 
Anspach, Paul Parker 
Andrews, Paul S 
Allen, George E..... 
Alton, Darrell D...-.. 
Angier, Corlies...... ; 
Adams, James Ellsworth... 
Aleshouck, Joseph 
Arnold, Ivan T....... 
Auchard, Oliver C. 
Ackerman, Edgar M Ae 
Anderson, Fred C..... eee 
Armitage. George T..... 
Arnold Henry R...... 
Abbett, Edwin Irving. . 


Key to Abbreviations 


FLT—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Corps. 

FOB—Report to Fort Omaha Balloon School, 
Omaha, Neb. 

FRF—On duty requiring regular and frequent 
aerial flights. 

FSO—Report to Fort Sill School for Aerial 
Observers, Fort Sill, Okla. 

GIT—Report to School of Militar 
tics, Georgia Institute of 
Augusta, Ga. 

GLC—Report to Gerstner Field, Lake Charles, 


a. 


HHN—Report to Hazelhurst Field, Mineola, 
ES AL ANS WY: 


Aeronau- 
echnology, 


JHU—Report to School of Military Aeronau- 
tics, John Hopkins University, Balti- 
more, Md. 

JMA—Rated as Junior Military Aviator. 

JRC—Report to Jackson Field, Riverside, Cal. 

KST—Report to Kelly Field, So. San Antonio, 
ex. (When specified in the order, 
the number of the field is given in 
parentheses) 

LDT—Report to Love Field, Dallas, Tex. 


LHV—Report to Langley Field, Hampton, Va. 


LTC—Commissioned as _ Lieutenant-Colonel, 
Aviation Section, Signal Corps. 


LTR—Commissioned as _ Lieutenant-Colonel, 
Aviation Section, Signal Reserve 
Corps. 


MAC—Report to March Field, Allesandro, Cal. 

MAJ—Commissioned as Major, Aviation Sec- 
tion, Signal Corps. 

MAT—Report to Mather Field, Sacramento, 
a 


MDO—Report to McCook Field, Dayton, Ohio. 
MIT—Report to School of Military Aeronau- 
tics, Massachusetts Institute of Tech- 
nology, Boston, Mass. 
MJR—Commissioned as Major, Aviation Sec- 
tion, Signal Reserve Corps. 
MMP—Report to Middletown Aviation Sup- 
ply Warehouse, Middletown, Pa. 
MSC—Report to Radio School, Maryland State 
Agricultural College, College Park, Md. 
OSU—Report to School of Military Aeronau- 
tics, Ohio State University, Colum 
bus, Ohio. 
PFO—Report to Post Field, Fort Sill, Okla. 
PMT—Report to Park Field, Millington, Tenn. 


PUP—Report to School of Military Aeronau- 
tics, Princeton University, Princeton, 


Ile Vo 
PWM—Report to Payne Field, West Point, 
Minn. 
REL—Relieved from present duty. 
REV—Recently issued order is revoked. 


BU to Repair Depot, Indianapolis, 
nd. 


RRV—Renort 


to Aviation Depot, 
Va. 
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RSD hee to Rockwell Field, San Diego, 


al. & 
RTR—Retransferred to organization attached 
to previous assignment to aviation 


duty. 

RWT—Report to Rich Field, Waco, Tex. 

SBI—Report to Scott Field, Belleville, Lil. 

SAG—Report to Souther Field, Americus, Ga. 

SGS—Report to Camp Sevier, Greenville, SiG: 

SLR—Commissioned_ as Second Lieutenant, 
Aviation Section, Signal Reserve 
Corps. 

SLT—Commissioned as Second Lieutenant, 
Aviation Section, Signal Corps. 

SMM—Report to Selfridge Field, Mount 
Clemens, Mich. 

SPD—Report to Spruce Division, Yeon Bldg., 
Portland, Ore. 

SRC—Report to Columbia School 
Officers, New York City. 

TFT—Report to Taliaferro Field, Fort Worth, 
exas. (When specified in the order, 
the number of the field is given in 
parentheses) 

A atime te 2: to Taylor Field, Montgomery, 


a. 
UCB—Report to School of Military Aeronau- 
tics, University of California, Berke- 


for Radio 


ley, Cal. 
UIU—Report to School of Military Aeronau- 
tics, University of Illinois, Urbana, Ill. 
UTA—Report to School of Military Aeronau- 
tics, University of Texas, Austin, Tex. 
VBW—Report to Vancouver Barracks, Wash- 
ington. 
WAC—Report to Aviation Concentration Camp, 
Waco, Tex. 
WCS—Wire to the Chief Signal Officer upon 
arrival. 

WCW—Report to War College Division, Gen- 
eral Staff, Washington, D. C. 
WFO—Report to Wilbur Wright Field, Fair- 

field. Ohio. 


Note 1—Report to points named in order 
mentioned for temporary duty. 
Note 2—Report to chief of war plans divi- 


sion of General Staff for duty with inven- 
tions section. 
Note 3—Proceed to Dayton, Ohio; Elgin, 


Ill.; Buffalo, N. Y. and Camp Greene, Char- 
lotte;, Ne G: 

Note 4—Report to aviation 
depot, San Antonio, Texas. 

Note 5—Proceed to Camp Greene, N. C., 
for temporary duty. 

Bee 6—Keport to Camp Jackson, Columbia, 


general supply 


Note 7—Report to chief of army baloon in- 
spection, Akron, Ohio. 

Note 8—Report to U. S. General Hospital, 
Fort Bayard, N. Mex., for treatment. 
_ Note 9—Report to Capt. Edwin B. Lausier, 
finance dep’t Signal Corps, 480 Lexington Ave., 
New York City. 

Note 10—Report to 


‘ general 
Fort Mason, Cal. 


supply depot, 
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by the French. 
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A training Caudron biplane. Note the trailing landing skid, which adds to the safety in landing 
for the beginner. 
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A Rumpler type of German machine captured by the French. Note the location of the radiators. 


(French Official Photo) 
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A French training Caudron biplane. The landing chassis and skid are noteworthy, (French Official Photo) 
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BELGIUM 
“Our aviation has new successes to its credit, apart from its regular 
duties of observing and photographing. Adjutant Domeulemester has 


brought down his tenth plane, Lieutenant Oliestagers his sixth, and Adju- 
tant Coppens has destroyed his fourth German balloon,” says the Bel- 
gian official announcement, made public at Washington on May 27th. 


FRANCE 


The official night statement given out by the French War Office 
EY) 30th, reports great aerial activity. The text of the statement 
1ollows: 

“The enemy air forces, which have been very aggressive and numer- 
ous dur.ng the battle, have been attacked with the greatest daring by 
krench airmen, who destroyed nineteen German machines, brought 
down two balloons and compelled twenty-three enemy aeroplanes to land 
in a damaged condition. 

“On the night of May 27-28 French aviators dropped twenty-three 
tons of explosives on bridges and crossing on the Ailette and Aisne and 
on various cantonments. The next night and day thirty-seven tons of 
bombs were dropped on convoys, troops and railway stations.” 

Extensive aerial operations are reported in the French official announce- 
ment of June Ist, the text of sahieli follows: 

“On May 3lst aerial fighting continued along the battlefront. 

“Our airmen attacked with their usual dash enemy aeroplanes, twenty- 
three of which were brought down and fourteen gravely damaged. 
Enemy captive balloons were harassed without respite, being forced 
frequently to make a landing. Their observation work has been con- 
siderably interfered with, and six of them were destroyed. 

“Our observers have never ceased to mark out the enemy lines and 
send information to the commanders concerning enemy movements. 
They have carried out reconnaissances day and night as far as Varvins, 
Guise, Le Cateau, and Hirson. 

“Finally, in the entire battle zone our escadrilles have employed their 
mnechine guns against German troops on the march, inflicting serious 
osses. 


_Captain De Ullin, it was announced, has won his twentieth aerial 
victory. The captain was a partner of the late Captain Guynemer, the 
French ace. 


GERMANY 


The German official statement issued on May 29th reports the fol- 
lowing aerial operations: 

“In spite of the changing weather, our aerial forces are attacking 
the enemy again and again with bombs and machine guns, while avia- 
tors have surveyed without interruption our progressing attacks and 
effect of our artillery fire.” 


Summarizing aerial activity during the first three days of the second 
phase of the German offensive, the official statement of May 30th re- 
ports the following: 

. During the last three days our aviators have brought down thirty- 
eight enemy aeroplanes south of Ypres. Five enemy captive balloons 
were brought down in flames.’ : 

The German official statement for June Ist states that “in the 
two days we have shot down thirty-six enemy aeroplanes.” 


last 


GREAT BRITAIN 


The official statement on aerial operations made public on May 27th 
Says: 
_ Owing to low clouds and dense mist little flying was possible on 
Sunday until evening. Four tons of bombs were dro ped on targets 
in the neighborhood of Armentieres and Fricourt. Six hostile ma- 
chines were brought down in air fighting. None of ours is missing. 

“On Monday the Bendorf railway station, in Rhenish Prussia, was 
bombarded. Twenty heavy projectiles were dropped and explosions 
were seen on the railway sidings. Our bombing machines were heavily 
attacked by hostile scouts. One of our machines was seen to go down 
under control. All the other aeroplanes returned safely.” 


British aerial operations are described 
on May 29th as follows: 

“Our aeroplanes dropped twenty-five tons of bombs during the day 
on hostile billets, dumps, and railways behind the enemy’s lines on all 
parts of the British front. 

“Thirteen German machines were destroyed in air fighting, and four 
others were brought down out of control. Five of ours are missing. 

“Bombing was continued on the night of Tuesday. Five tons of 
bombs were dropped on various targets, including billets at Armentieres 
and the Valenciennes Railway Station. One of our night bombing ma- 
chines failed to return. 

“On Wednesday a number of long-distance day bombin 
tacked Thionville. They dropped a ton of bombs wit 
on the, station and sidings. At the same time other machines 
railway and barracks at Metz-Sablons. 
the air 


in an official communication 


machines at- 
ood effect 
ombed the 


In spite of ‘hostile attacks from 
and ground all the-machines reeneneeie 


Successful aerial operations by the British Air Force are recorded in 


the official announcement of May 28th, the text of which follows: 
“Monday the weather generally was cloudy and the visibility was not 


good. However, a full day’s work was done by our aeroplanes, both 
In co-operation with the artillery and in photography and bombing. 
“Sixteen tons of bombs were dropped in the course of the day on 


various objectives, including billets between Armentieres and Lens, and 
tlie docks at Bruges. 3 

“Fifteen German machines were destroyed and three driven down 
out of control. 

“Two of our machines are missing. 

“Monday night heavy bombs were dropped on the Zeebrugge lock and 
the Bruges docks. A great number of dumps and billets behind the 
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FOREIGN NEWS 


A total weight of twenty-one tons 


enemy’s lines also were bombed. 
All the aeroplanes en- 


of bombs was used in these different attacks. 
gaged in this work returned in safety. 

“Hostile night-bombing machines have been active over our back 
areas. A Gotha aeroplane was forced to descend behind our lines, and 
its three occupants were captured. i 

“The same night our long-distance bombing machines were very 
active. They dropped between four and five tons of bombs on chemical 
works at Mannheim, the Landau railway station, an electric power sta- 
tion at Kreuzwald, and on the Metz-Sablons railway station and the 
Courcelles railway station. Very large explosions were caused. All 
our machines except one returned.” 


The text of the statement on aerial activity on May 30th reads: 

“Low clouds and poor visibility prevented much work by our aero- 
planes on Wednesday until late in the afternoon, when the weather 
cleared. Five German machines were brought down in air fighting 
and one was driven down out of control. e lost none. 

“Five tons of bombs were dropped by our machines during the day 
on ammunition dumps and billets in the neighbor..ood of Armencieres and 
Bapaume. : 

“The bombing operations continued during Wednesday night, and 
sixteen tons of Role were dropped on railway stations, including those 
at Valenciennes and Basigny, and on towns and roads behind the 
enemy’s lines. Projectiles were also dropped on the docks at Bruges. 
All our machines returned.” 


The British official statement on aerial operations issued May 3lst, 
reports the following activity: 

“Our aeroplanes and balloons on Thursday were very active, the fine 
weather enabling much work to be done in co-operation with the artil- 
lery as well as in reconnaissance and photography. 

“Bombing was carried out vigorously all day. 
bombs were dropped on various targets, including railways, roads, dumps 
and billets at Merville, Armentieres, Blapaume, Albert and Valenciennes. 

“Twenty-eight German machines and two German balloons were de- 
stroyed during the day and six other hostile aeroplanes were driven 
down out of control.” 


Thirty-eight tons of 


A long, heavy aerial attack was made on Zeebrugge, Thursday night, 
(May 30th), and at about 1 o’clock in the morning. There was a tre- 
mendous crash, the concussion being felt by the entire neighborhood. 

Flames rose high in the air, and_it is supposed that a powder maga- 
zine was exploded, according to a Flushing dispatch to the “Telegraaf.” 


The War Office communication dealing with aviation for June 1st 
reports the following operations: / 

“Our aeroplanes and balloons on Thursday were very active, the fine 
weather enabling much work to be done in co-operation with the artil- 
lery, as well as in reconnaissance and photography. 

“Bombing was carried out vigorously all day. Thirty-eight tons of 
bombs were dropped on_ various targets, including railways, roads, 
dumps and billets at Merville, Armentieres, Bapaume, Albert and 
Valenciennes. 

“Twenty-eight German machines and two German balloons were de- 
stroyed during the day and six other hostile aeroplanes were driven 
down out of control.’’ 


The following communication dealing with aviation was _ issued 
June 2nd: 

“There was fine weather Saturday. 
man machines were destroyed and four others disabled. 
observation balloons were destroyed. Four of our 
missing. 
“We dropped twenty tons of bombs during the course of the day, 
successful attacks being made on the Zeebrugge Mole and the railways 
of Armentieres, Rozieres, Boesinghe, and Fleres. The railway at Kart- 
haus and the Metz-Sablons Railway station also were heavily attacked 


by long distance machines, one of which failed to return.” 


In air fighting twenty-one Ger- 
Four enemy 
machines are 


An Admiralty announcement on aerial operations on May 27th, says: 

“Bombing operations have been carried out against Mariakerke and 
Zeebrugge, where bombs were observed to fall close to the lock gates 
of the canal. Nearly three tons also were dropped on the Bruges docks 
Wednesday night. All our machines returned safely. 

“In home waters numerous flights by the escort patrol and other 
anti-submarine duties were carried out. Submarines were sighted and 
attacked and enemy mines were located on several occasions. 

“Our seaplanes also carried out long reconnaissances over the North 
Sea. 

“On May 20th allied aircraft made a successful bombing attack on 
the Austrian naval base at Cattaro. A direct hit was obtained on bar- 
racks occupied by submarine crews and a fire was seen to break out.” 


ITALY 


The Italian official statement for May 27th states that eight hostile 
aeroplanes were brought down in aerial operations. 


The official communication for May 3lst says: 

“The aerial activity has been intense. Enemy trenches, dumps, and 
hutments have been bombed on the Asiago and Lavarone Plateaus. The 
roads loading to Gaillio, and troops and transports were attacked with 
machine gun fire. Three hostile aircraft were downed.” 

Reporting on aerial operations, the Italian War Cffice issued the fol- 
lowing announcement on June 2nd: 

“Italian and Allied air squadrons were very active. They dropped 
five tons of bombs on enemy aviation camps. Five hostile aeroplanes 
were brought down in air fighting, and our artillery destroyed another 
on the left bank of the Piave River.” 


Major Baracca, the leading Italian ace, has brought down his thirty- 
second adversary, according to a despatch from the Italian front to the 
Temps. He shot down the leading aeroplane of an enemy squadron. 
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MODEL NEWS 


Edited by John F. McMahon 


Model Aeroplane Building as a Step to Aeronautical 
: Engineering 
ROPELLER carving is that part of model building which 
the novice hates to think about. To him it is a Chinese 
puzzle, but there is no reason for this, because if the 
instructions are carefully carried out he will have little trouble 
in designing an efficient propeller. 

We have just built a model having a 24-inch spread. We 
must now find the propeller for this model. Experiments 
show, for a single propeller flying model, the diameter should 
be one-third of the spread, in this case 8 inches. The pitch 
for a tractor must be medium, or 17 inches for this diameter. 

To find the pitch of a propeller refer to Figure 8. Our 
propeller is 8 inches in diameter, then the tips in one revolu- 
tion will travel 8 x 3.1416, or 25 inches approximately. Now 
the width of our blade being 114 inches, we divide the cir- 
cumference 25 inches by the width of the blades 1% inches to 
find how many widths are contained in the circumference 
25 inches divided by 1% inches = 162/3 times, or to get even 
figures we will call it 17 times. Now the thickness of the 
blank we will use is 1 inch or for every blade width in the 
circumference the propeller screws its way 1 inch further 
into the air and by multiplying.1 inch x 17 blade widths we 
get 17 inches for the pitch. 

The screw shown at Figure 5 will help the model builder to 
grasp what pitch means. We will say this screw is ¥ inch 
pitch. This means, if we were to take a screw driver and 
give the screw one complete turn in the wood, it would ad- 
vance % inch, so the propeller in one turn or revolution ad- 
vances 17 inches. The model maker will remember this 
method of calculation is only approximate, but it is accurate 
enough for a model propeller. To figure the pitch of a pro- 
peller accurately it would necessitate a great deal of mathe- 
matical operations and we would have to calculate the pitch 
every half inch or so along the blade. The method, I have 
just outlined can be applied to any size of propeller by using 

diam. X 3.1416 
the formula ———-—————- Thickness of blank. 
width of blade 

Now that we know how to find the pitch, we will proceed 
to carve the propeller. We will select a block of white pine 
10 inches long, 4 inches wide and 1 inch thick. This will give 
us ample space to work in. We next draw a line accurately 
in the centre of the block as a guide. Now draw lines on each 
side of this centre line 1%4 inch from it. Then mark a point 
exactly half way from top and bottom of block or in this 
case 5 inches from the top. Now draw a line across the 
block at this point. Next lay off points on the two side lines 
1%4 inches from the cross line, now draw a line through the 
centre connecting the two points, we just laid out. Draw 


Maaning BLANK 


Method of finding the pitch of a 


propeller, also proper method for 


laying out propeller blank 


SCREW SHOWING PITCH 
OF THREAD 


ovals around the centre point to mark out the hub, then make 
circles at the ends of blades to round off the tips, after which 
round off corners as shown. 

_ Blank can be cut out by jig saw by following the outside 
lines or if you cannot procure a jig saw, carve out with a 
sharp pen knife. 

_To carve, hold blank firmly in left hand and shave off oppo- 
site blade with sharp pen knife, then give blade a sort of 
cupped shape. To finish use a rough sand paper. Polish off 
with fine sand paper. Now repeat the performance with the 
other blade. When this is done, turn blank over and carve 
the back of the blades. Be careful not to shave off too much, 
because there is danger of the blade of the knife cutting 
through the soft wood. When finished give it three coats of 
shellac varnish, allowing each coat to dry thoroughly before 
applying the other. When shellac is dry, drill a small hole in 
the hub, for the propeller shaft and put into place on the 
model. 

Don’t be discouraged if your first propeller doesn’t come 
up to your expectations. It takes a little practise to do a 
good job. My first propeller was no credit to me, one blade 
had a greater pitch than the other, but it flew an Antoinette 
model 75 feet when the model record was 178 feet. So you 
see a model propeller will give some thrust even when made 
incorrectly, but of course the better workmanship always gives 
the best results. AVN 

The motive power to turn this size propeller consisst of 10 
strands of &% inch rubber. 

Some experienced model builders prefer a propeller built 
up of two pieces of thin birch veneer, cut to shape and then 
bent over a flame, by twisting until the proper shape is ac- 
complished. Lapped at the hubs and wrapped with thread 
and glue. See sketch. 


“Slim”? Ahrens Still Active 


“Slim” Ahrens, who will be remembered as _an old Ill’nois Model 
Club Flyer, is with the L. W. F. Co. at Central Park, L. I., flying field. 
He is about to build another light tractor and do some joy hopping in 
his spare time. “Slim” says he’ll know how to fly by the time he 
finishes his next machine, even if he has to pay for ta 

Every time ‘‘Slim” goes up he has a tendency to cut down telegraph 
poles and obstacles that get in his wey. 

“Slim” has a good knowledge of light H. P. machines and he has 
Rromised to publish some of his valuable “‘dope’”’ on this page at an 
early date. 


“Junior Aeronautical Reserve’”’ 


The Correspondence Model Aero Club, of Babylon, wishes all model 
flyers who would like to become “Junior Aeronautical Reserve’? mem- 
bers to communicate with the Membership Secretary, Edwin A. Jenkins, 
No. 1141 Bushwick Avenue, Brooklyn, N. Y., who will be glad to give 
advice and help in this matter. 

This club is the first to start this good work and every school boy 
and young man should get in line for the summer campaign. ; 
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NEW ORLEANS IN AVIATION 


By HOWARD EGLESTON, Manager New Orleans Association of Commerce 


EW ORLEANS has made a start in the aeroplane indus- 
try and if the hopes and beliefs of those managing the 
Richardson Tandum Biplane are realized, as it appears 

probable they will be, it is sure to become one of the great 
centers of this industry. With great level plains surrounding 
the city on which alighting fields can be located, a lake twenty- 
five miles wide by forty miles long to fly over, equable climates, 
rare high winds. (In the last forty-three years New Orleans 
has had only three storms in which the wind reached a velocity 
of sixty miles or over. In the period 1879 to 1916, thirty-seven 
years, Pensacola has had thirty storms in which the wind 
reached a velocity of sixty miles, and during practically similar 
periods, Galveston has had sixteen and Jacksonville nine 
storms of these high velocity of winds.) It would seem, there- 
fore that of all similar locations, New Orleans was the best 
place for practice or trial flights. 

Of materials required, we are in the center of production of 


cypress and number among our mercantile establishments the 
largest importers of mahogany in the country. 

New Orleans has a large number of skilled cabinet-makers 
who can be very useful in aeroplane factories, and foundries 
for iron, steel and brass castings and machine shops capable 
of handling any size of work. 

The “Industrial Canal,” which has just been financed, will 
furnish ideal sites for the manufacture of hydroplanes or 
land planes. Housing facilities are ample for the present and 
can be easily increased as demand requires, for there are large 
areas already provided with sewers, water, gas, electric light 
and transportation, where dwellings can and will be erected as 
soon as needed. 

The Association of Commerce, through its Industrial Bur- 
eau, stands ready to render any assistance that may be desired 
by persons interested in our city. 


AERIAL INDUSTRIAL POSSIBILITIES AT MADISON—THE INLAND 
WATERFRONT CITY 


By DON E. MOWRY, General Secretary, Madison Association of Commerce 


OR hydroaeroplanes and flying boat manufacturing and 
Feeevetopment Madison—the inland waterfront city—Wis- 
consin, offers exceptional possibilities. 

Literally speaking, there are acres of water available for 
trials and tests. Madison is situated on an isthmus, half a 
mile or more in width, between two of her four lakes from 
which she derives her city slogan—“The Four Lake City.” 
The largest lake—Mendota—has a stretch of seven miles, 
with a circumference of twenty-five miles. The next largest 


View of Forest Products Laboratory At Madison, Showing Storage Yards 
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lake—Monona—has a circumference of twelve miles and a 
running distance of over three miles. 

Since the world war began, Madison has had exceptional 
industrial growth. In 1914 ten of her principal manufacturing 
establishments employed in the neighborhood of 900. men, 
while in 1917 these same industries employed 3,000 men; 
and they estimate that in 1918 they will employ 4,000 men. 
Within a radius of forty miles of Madison in all directions, 
there is a population of 265,000 people, while within what 
is known as the “Madison Trade 
Zone,” comprising the counties 
of southern Wisconsin, the rich- 
est section of the State, there are 
475,000 people. It is estimated 
that the present industrial popu- 
lation is approximately 5,250 
people. Comparing these esti- 
mated figures with the industrial 
population of 1910, it is quite evi- 
dent that Madison is growing in- 
dustrially, because at that time 
there were about 3,000 people em- 
ployed in labor. 

Since the war began two Goy- 
ernment ordnance plants have 
been located in this city, each of 
which has contracts calling for 
several million dollars’ worth of 
finished products. One of these 
ordnance companies is working 
directly under the direction of 
the Army and the other under 
the direction of the Navy. 

Madison may be said to rival, 
although to a lesser degree, Cin- 
cinnati as a machine tool center. 
The Gisholt lathe, as well as the 
Steinle turret or full swing lathe, 
is world-famous. The demand 
for aircraft lines has created a 
call for a class of equipment that 
exceeds to a marked and de- 
cidedly noticeable degree any 
similar demands which followed 
the booms resulting from bicycle 


and automobile development. 
The recent demands, caused 
‘i : 
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largely by the war, have, therefore, demanded machinery re- 
quirements for this type of manufacturing, which are not only 
enormous but exceedingly exacting. 

The nature of aircraft needs demand three cardinal features 
in the power unit: (1) Great power within a small space; 
(2) Minimum weight and positive security of successful op- 
eration. This combination requires (given a good design) 
(3) Extremely accurate workmanship as well as the highest 
grade of materials. The workmanship requires a degree of 
skill never before attempted in the manufacture of gasoline 
motors for any class of service. Absolutely smooth surfaces 
and exact duplication of sizes are required in cylinder bores 
and all chambers and passages, in which combustion takes 
place or its action effects. In addition, extreme accuracy 
and interchangeability of all parts of a strictly mechanical 
nature is of prime importance in order that perfect balance 
of operation may be insured in duplicate members of the 
unit. 


When these requirements have been assured, there is one other 
requisite, namely, rapid and quantity production. When one con- 
siders the number of Liberty aeroplanes being built and the fact 
that each one has an engine or motor made up of twelve or more 
cylinders, in addition to all other parts, the problem becomes the 
more intricate. The machining of these cylinders, which are made 
from steel forgings, is in itself an interesting and highly technical 
process. There is, at once a call for exceptionally heavy, powerful, 
tugged machine tools, capable of producing the very finest class of 
work. There is likewise a call for a class of tooling equipment which 
foxes the ingenuity of the tool designer and the qualities of the tool 
maker. 

The accompanying illustration shows a Madison-made product. The 
Steinle 24 inch Full Swing Side Carriage Turret Lathe is equipped 
with tools for boring, doming and recessing cylinders for aeroplane 
cylinders and for turning the crank case insert on these cylinders at 
the same time that the other operations are going on. A cylinder 
is shown mounted in the machine and two cylinder forgings are also 
shown on the floor in front of the machine. This machine will perform 
the operations indicated above on a cylinder forging in thirty minutes 
easily and in an exceptionally accurate manner. One machine will, 
therefore, turn out fourty-four cylinders in twenty-two hours, or 
enough for three and one-third twelve cylinder motors. It might be 
interesting to know that this company has furnished many large in- 
stallations of this character. One of them numbers twenty machines 
which, on the basis just indicated, would turn out cylinders for approx- 
imately sixty-one twelve cylinder motors per twenty-two hour day. 

While the machine shown in the illustration was not originally 
designed for this work and is used very extensively in general industrial 
service, railroad work, in turning out projectiles, gun carriage parts and 
other munitions’ work, it gives evidence of the fact that Madison machine 
tool makers are in fhe front rank in tool development, are equipped 
to make new designs to fit the changing needs of the aeroplane industry, 
and concerns like the Steinle Turret Machine Company must be 
recognized as pioneers in furnishing the equipment for machining Liberty 


- motor cylinders—demanding exacting requirements. 


A newer and smaller concern, manufacturing the Olson Cylinder 
Grinding machines, the E. A. Fuller Sales Company, is not only making 
machines to grind automobile engines, but these machines are well 
suited for aviation motor work, and at the present time are being used 
by the French Government for that purpose. The Olson grinder is a 
simply constructed, easily operated machine. It is suitable for grinding 
cylinders from 23g inch bore up to 6 inch bore. 

Another important asset in the development of aeroplanes is the con- 
venience of a Jaboratory. The C. F. Burgess Laboratories of Madison, 
Chemical Engineers, have and are conducting important investigations 
in the dry battery industry. It has always been contended by this 
company, which operates the Burgess Battery Co., that the field of 
dry battery uses was only touched upon the surface and that new 


uses would be found for them. This belief has been shown to be true, 
as dry batteries are being used more and more in new signal and 
lighting devices. The army field telephone sets, wireless sets, portable 
lights, etc., are equipped with dry cells of various types and the Burgess 
Battery Company has been co-operating with army engineers on new 
high capacity batteries. 

There is likewise located in the city the French Battery and Carbon 
Company, manufacturers of commercial batteries. These two companies 
are probably the best equipped dry battery concerns in the country, and 
a mass of test data and information to help in the design of new types 
of battery is available. Any problems concerning battery ignition, radio 
signalling and aeroplane lighting and signals can be worked out here 
in Madison probably better than in any other place in the country, and 
the Burgess Battery Company, through the C. F. Burgess Latoratories 
stands ready to offer its services. : 

Because Madison is an inland waterfront city, and has given no little 
attention to the subject of aquatics, there are likewise available skilled 
workmen, employed by the Madison Tent and Awnin Company and the 
John Gallagher Company, who have knowledge of the materials which 
are used in the construction of aeroplane wings, etc. At the University 
of Wisconsin many experiments have been conducted with aeroplanes 
and _hydroplanes. 

Like any branch of engineering, aeronautic engineering is based largely 
upon principles common to all branches—and yet—some phases of aero- 


Method Employed in Testing Large Timbers. Upwards of 200,000 
Tests Have Been Made on American Woods in Madison 


nautic engineering are peculiar to that branch. The Engineering College 
of the University of Wisconsin, located in Madison, is fully prepared 
to give training in the common basal subjects, and is developing the 
special subjects, so that even now students of engineering may specialize 
in aeronautic engineering. 

Among the laboratories of the College, whose equipment is especially 
adapted for work in the aeronautic field, are the mechanical laboratory 
and the materials testing laboratory. The first contains automobile and 
aviation engines of many kinds, all available for instruction and experi- 
mental purposes. The second contains a full complement of testing 
machines so that strength tests of any and all parts of aircraft can be 
made there. These facilities are an asset which should not be overlooked 
by those who are looking for aerial industrial possibilities in the middle 
west. 

Instruction in aeronautics has been piven during the past two years 
in the Engineering College. Professor E. R. Maurer planned the course 


(Continued on page 646) 


The Steinle 24” Full Swing Side Carriage Turret Lathe Equipped with Tools for Boring, Domeing and Recessing Cylinders for Airplane Cylin- 
ders. (Two Cylinder Forgings Shown On Floor in Front of Machine.) 


Aeronitis is a pleasant, a decidedly infectious ailment, which makes its victims “flighty,” mentally and 
physically. At times it has a pathologic, at times merely a psychologic foundation. It already has af- 
fected thousands; it will get the rest of the world in time. Its symptoms vary in each case and each 
victim has a different story to tell. When you finish this column YOU may be infected, and may have 
a story all of your own. If so, your contribution will be welcomed by your fellow AERONUTS. Ini- 


tials of contributor will be printed when requested. 


Ruthless Rhymes A Romance 
Whilst chasing Huns upon his Camel, “Litely she tript along the streat in the direction of home 
The Sopwith kind, and not the mammal and bliss and brekfast, carrying an eg in won and and a 
Reggie over-did a bank. slab of baykon in the uther, when the villan of this romans 
His head quite spoilt the petrol tank. slipt out of a doorway and nearly tript her up. 
“Rotter!” she cried. 
Fritz, upon his Gotha Raider, “Will yew be mine?” he snarled. 
London for a bee-line made-a; S No Goshomelaa a is = 
Empty now is Fritz’s garage. “To the casule ward? Bah! Will yew marry me? 
Have you seen our A. A. barrage? “Whot! <A rotter like you! Put!” 
5 “Ah!” he sied, skweezing her and, “’Ow devign!” 
It took young Clarence just a week Partly becose she loathed the man, and partly becose the 
His aircraft park in France to seek, and he skweezed contained the eg, and did it no good, the 
For, fitting out his Martinsyde, bewtyus made agane cald him a rotter. 
They did not put a chart inside. “IT feel as if I am tredding on air” he said. 
? “Villan!” she hist. “Yew are tredding on my fut!” 
Horace on a B_E. 2 c. “Kiss me!” 
Eloped one night with cousin Lucy; “Go and eat coke!” 
He did not wed that daring wench. “Kiss me, womon, or yew die!” 
They landed in a German trench! “Then I suppose I must die wether or not,” she sed, 
i desparingly. “Here goes!” 
She kist him; but— 
Searchlights Twoz the Kiss of Kontemt! 
The searchlights sweep the sombre skies,— (Anuther fine romans next month!—Author.) 
Slow-wheeling—focussed here and there, [ Per-haps !—Editor.] 
To catch the lurking treacheries 
Within their wide-flung whirling snare; Scenes in an Aircraft Factory: In the accompanying car- 
And when they find the hidden foe toon in the immediate foreground a bomb-expert is deeply 
The eager hunters lay him low. concerned regarding the intentions of a bomb carelessly left 
on the ground, and is apparently misled by the ticking of the 
God's mightier beams are searching out watch of the active-service pilot behind him, whose combina- 
The Soul of Life and lighting it, tion of ultra-military uniform with Naval rank-stripes, stamps 
That His fair hosts may put to rout him as having been employed on land-going aeroplanes abroad. 
The foes that have been blighting it; He, in turn, is interested in the efforts of two examiners to 
Sweep clean, O Lord, and beautify, reconcile certain fittings with the drawings, the gentleman on 
And come Thou in and occupy! the left being particularly puzzled as to how a fair-lead 


should pass through a bolt-hole. 

On the right, a warrant-officer 
inspector greets respectfully (as 
shown by his removing his pipe) 
a deep-sea pilot who has appar- 
ently just returned from Ports- 
mouth with his pet spare part in 
a cage. Behind them, enshrined 
in glass, is the first fitting suc- 
cessfully got past inspection by 
the firm, and inscribed “3 Jan., 
1915.” Judging by the destruc- 
tion of “dud” fittings in the 
background, it appears to have 
been about the last also, for the 
department’s pet parrot has 
picked up the cry of “Scrap it!” 

Level with the parrot, the 
“watch below” is taking a well- 
earned rest. Below him, a 
viewer with a correct nautical 
roll is taking more fittings for 
inspection. The proper nautical 


atmosphere is preserved by the 
glass-cased model of a ship on ithe 
left wall, and by the use of the Naval 
method of whispering orders, and of 
receiving them, as illustrated by the 
officer and man on the left. The te'e- 
phonist in the extreme background 
also replies, ‘‘I—I—Sir,” in Navy 
fashion. These customs prevent de- 
generation into mere lands-men by 
personnel employed on _ production 
work ashore. 
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The New U.S. Service Set—A solid metal case, 
heavy nickel-plated and embossed with the In- 
signia of the U. S. Army and Navy. Strong, thin, 
compact: 1% inches wide, 4 inches long, % inch 
thick. 12 double-edged Gillette Blades (24 Shaving 
'dges). Contains a nickel-plated Gillette Safety 
Razor and Blade Box. Indestructible Trench 
Mirror inside the lid. O 6 $5 


Military Set, No. 18—For Uncle Sam's Officers, a 
Gillette Combination Set, in case of U.S. Regula- 
tion Khaki twill—nickel-plated ‘“Bulldog’’ Razor; 
indestructible Trench Mirror fitted in pocket in 
id; Shaving Brush and Stick Gillette Shaving 
Soap in nickel- plated Holders; two Blade 
Boxes; 12 double-edged Gillette Blades 

(24 Shaving Edges). 0 : 5 C 6 $7 


The men who shave near the big guns 


Soon or late they all come to the Gillette—the razor that has proved 
itself in service everywhere, on land or sea. Whether it’s in the billets 
back of the lines or on a ship under way —the Gillette is delivering the 
“once over” velvet smooth shave to millions of fighting men. 


Have you seen the new Gillette sets specially 
made for the fighting man? Two of them are illus- 
trated on this page.. They were designed by mem- 
bers bf the Gillette organization in the Service—men 
who know what the fighting man is up against. 


Simple and compact, fit the pack, the packet or 
the ditty box. No strops or hones to clutter up the 


kit. Blades always sharp, always ready. No Strop-. 
ping—no Honing. When a man wants new Blades he 
can get them in any Post Exchange, Ship’s Canteen, 
or Y. M.C. A. Hut, here in America or overseas. 
Our Paris Office carries stocks—is constantly supplying 
the American Expeditionary Forces. Gillette Safety Razors 


and Blades on sale everywhere in France, England, Italy and 
the Eastern battle fronts. 


Here’s the Way to Get 100% 


Gillette Safety Razor Co. 
of Canada, Ltd. 
73 St. Alexander St, 
Montreal 
tial with any shave 
Gillette Safety Razor Societe 
Anonyme 
17 Bis, Rue La Boetie 
Paris, France 


Efficiency Out of Your Gillette 


Try this when you shave tomorrow morning. 
Lather the beard thoroughly, 
and rub well in—that’s essen- 


Put in a new blade and screw 
=) the handle down tight. If you 
’ want a specially close shave, 
unscrew the handlea part turn. 


Gillett2 Safety Razor, Ltd 
200 Great Portland St. 
London, W., England 


A. G. Micheles, 
53 Liteiny, Petrograd, Russia 


Vedova Tosi Quirino & Figli 
Via Senato, 18 
Milan, Italy 


Hold the razor naturally and easily, and tilt the 
handle so you can just feel 
the blade engage the beard. 


Then shave with short slant- 
ing strokes. It doesn’t require | 
any brute force to shave with 
a Gillette—the razor does the 
work. 


Gillette SafetyRazor Company 
Boston Mass‘U-S:A- 
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ARE YOU 
AWAITING 
ASSIGNMENT 
TO 


Ground School? 


If so our Educational Service De- 
partment can co-operate with 
you in helping you utilize your 
time to the best advantage by 
suggesting a course of aeronautic 
reading which will fit in with 
your 


Ground School Studies 


The Textbook of Military Aeronautics, by Henry 
Woodhouse. Price $6.25 postpaid. 


The Textbook of Naval Aeronautics, by Henry 
Woodhouse. Price $6.25 postpaid. 


The Aeroplane Speaks, by Barber. 
postpaid. 


Learning to Fly in U. S. Army, by Fales. 
$1.60 postpaid. 


Aviation Engines, by Page. 


Price $3.25 
Price 


Price $3.25 postpaid. 


Dyke’s Auto & Gas Engine Encyclopedia. Price 
$3.82 postpaid. 

Elements of Machine Design, by Nachman. Price 
$2.25 postpaid. 

Practical Wireless Telegraphy, by Bucher. Price 


$1.60 postpaid. 

Practical Electricity, by Craft. 
paid. 

Military Map Sketching and Reading, by Barnes. 
Price $.85 postpaid. 

Glossary of Aviation Terms in French and English. 
Price $1.10 postpaid. 

The Eyes of the Army and Navy, by Munday. 
Price $2.15 postpaid. 

Gas Engine Principles, by Whitman. 
postpaid. 


Aircraft and Submarines, by Abbot. 
postpaid. 


Price $2.65 post- 


Price $1.70 
Price $3.75 


Manual of Army Aeronautics. Price $.65 postpaid. 


Manual for Aero Companies, by Satterfield. Price 
$1.10 postpaid. 


Lewis Machine Gun. Price $.65 postpaid. 


Mechanical Engineer’s Handbook, by Marks. 
$5.30. postpaid. 


The AERONAUTIC LIBRARY, Inc. 


280 Madison Avenue 
Telephone Murray Hill 7489 


New York City 


Price 
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especially for students of engineering, but, mainly on account of the 
war, interest in the subject has extended to non-technical students of 
the University of Wisconsin. At the present time about half of the 
membership of the class in aeronautics 1s non-technical. After the war 
it is safe to assume that a considerable portion of the general interest 
will subside and the subject will engage the attention of engineering 
students in the main. It is this class of students that the authorities 
are keeping in mind in the future extension and development of in- 
struction in aeronautic engineering. 

“Wood is to the aeroplane what bone is to the body,” says C. P. 
Winslow, director of the Forest Products Laboratory. “Conditions 
arising out of this new use of wood have opened up a rather virgin 
field tor technical investigation, and the importance of wood in our 
aircraft program has attached corresponding importance to wood tech- 
nology in the field of Science.” ; 

Wing beams and struts require a wood that is strong and stiff for 
its weight. Experiments and experiments show Sitka spruce to be best 
suited of all woods for the purpose. Ash is favored for longerons 
because of its bending properties and shock-resisting ability. Walnut 
and mahogany are used most extensively for propellers because of their 
stifiness and they retain their shape well. 

Prior to our entrance into the war only air-seasoned lumber was 
accepted for aeroplane construction. It requires from one to three years, 
depending upon the size and species, to air-season this stock, and, ob- 
viously more rapid methods, that is, artificial seasoning was resorted to 
as soon as it could be shown that artificial seasoning was practicable. 
Kiln drying has made it possible to season stock in 15 to 40 days. 

An aeroplane contains roughly 200 board feet of select lumber, but to 
get one thousand feet of such lumber requires the cutting of about 
10,000 board feet. To build 25,000 aeroplanes would then require a 
lumber cut of some 250,000,000 feet. There is insufficient spruce avail- 
able for such a large program and the tendency is to turn to the develop- 
ment of substitutes, and a similar course is being followed as regards 
the woods for other parts. This requires special knowledge of the 
physical and mechanical properties of each species, that is, comparative 
weights, tendency to shrink and warp, stiffness, resilience, etc., also the 
nature and effect of defects some of which can only be detected by an 
experienced eye. 

Wood still holds first place in the construction of aeroplane propellers, 
and the propeller has the shortest life of any part of the machine. Many 
failures can be attributed directly to the effect of moisture. Moisture 
may get into the different laminations and cause unequal swelling with 
resulting internal stresses, or it may weaken the adhesive holding the 
laminations. It becomes very necessary to provide means of obviating 
such difficulties by the use of proper adhesives and by proper protections 
against moisture changes. 

New tests must be devised for propeller woods to more nearly ap- 
proximate actual conditions than would be the case with the usual 
methods of test. Greater care must be exercised in matching the several 
pieces entering into a single part, and this requires an exact knowledge 
of the relation between such factors as density and shrinkage. 

There is a constant effort at improvement in aeroplane Been The 
aim is for the adjustment of each part to the exact service it performs, 
to secure strength with least weight and least resistance, or speed without 
sacrificing safety. Special members are being designed and different 
types of construction, all requiring scientific study of the raw material, 
wood, and methods of preparing it. 

Madison can almost be called the world center of investigations in 
wood technology, by reason of the Forest Products Laboratory being 
located here. It is a Government institution maintained by the Forest 
Service, United States Department of Agriculture, in co-operation with 
the University of Wisconsin. Established in 1910 it was the first labor- 
atory of its kind in the world and probably nowhere else is there 
available such a fund of information on wood of immediate value to the 
aircraft manufacturer as will be found at Madison. Upwards of 200,000 
tests have been made on American woods, including practically all com- 
mercial species. The laboratory employs over 150 people. About half 
of these are technical men, and at present activities are all devoted to 
national defense work. Equipment is of semi-commercial size and is 
adequate for all kinds of strength tests on wood aeroplane parts, for 
tests of glues and finishes, for tests on kiln drying or the conditioning 
of wood, and for developing improved design. 


The work upon the building and construction of aeroplanes seems to 
lie along the lines of mechanical engineering rather than along those 
of physics, although the department of physics of the University of 
Wisconsin is doing investigative work of the greatest service to the 
country in the undivided attention which Professor C. E: Mendenhall, 
now in Washington, is giving to the uses, construction and adaption 
of scientific instruments to aeroplane service. This includes instruments 
of many different kinds and purposes, including the problem of sending 
and receiving wireless messages, height estimations, the whole problem 
of aeroplane photography, and many other features, some of which are 
new and others AE which are being improved by the splendid work 
which Professor Mendenhall is doing. 


The future development of aeroplane service involves not only the 
investigation and estimation of the stresses and strains in the various 
parts of the aeroplane itself but of the different problems of the balance 
of the vanes or wings under the action of the wind and the elevating 
or lifting power which these have, depending upon the shape and in- 
clination oe the wing itself. A determination of these problems would 
necessitate the establishment of what is known as a “wind tunnel,” in 
which reduced size models of the aeroplanes and of their wings are 
mounted and air driven past them to determine the proper curves and 
the proper angles of elevation. The University of Wisconsin is not, at 
the present time, equipped with such a wind tunnel, but it is quite 
likely that one may be established if this action is found necessary. 
There are eight or ten such tunnels in the TInited States at this writing 
and I think it has been felt that these are able to solve the problems that 
present themselves in this part of the study of aeroplanes. 


Industrial manufacturers, who are contemplating the location of an 
aeronautic industry in the Middle West, shout not overlook the 
important natural and man-made assets which Madison offers to this 
industry. Some time ago there was prepared by the Industrial Com- 
mittee of Madison’s commercial organization the why and how of a 
$200,000 industrial fund, and this plan of aid for substantial industrial 
development is ready to be put in operation. Madison believes that 
cities that are to hold their own must organize to fight as a unit in the 
struggle for industrial existence and all that that existence implies. 
Professional and business men of Madison stand ready to organize to 
do their part in fostering industrial enterprises if constructive industrial 
expansion is the result. The plans.of other cities have been investigated 
and a credit guarantee and security investment plan has been evolved. 
The object of this plan is to provide _a means of assisting industries 
and to do away with the old method of soliciting personal subscriptions 
to capital stock or bonds, without sufficient investigation on the part 
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RESISTAL. 


EYETECTS 


The Goggles for Aviators which are Absolutely Guaranteed! 


RESISTAL glass affords absolutely safe protection because it is GUARANTEED to be non-shatterable, 
perfectly transparent, and will not destroy, reduce, distort or impair vision in any way. 


This Guarantee or 
RESISTAL AVIATOR GOGGLES 
is to Certify That 


“a 


Resistal lenses are the same as those tested by the U. S. 
Bureau of Standards Test No. 13004, and made the sub- 
ject of Bureau of Standards Report of March 25, 1918. 


They are unshatterable and will undergo with the same re- 
sults the tests made by the Bureau of Standards. 


They will not destroy, reduce, distort or impair the vision in 
any way, no matter when, where or for what length of time 
they may be continually worn. Specifically, this guarantees 
that the wearer of Resistal Goggles will pass the standard 
vision tests of the U. S. Aviator (Army or Navy) as well 
A with Resistal Goggles as he may have without any goggles 
before his eyes. 


Ys 
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YE 


Wz 


INI NY LL 
STRAUSS & BUEGELEISEN|Y 
YY 


This guarantees that the Wearer of RESISTAL 
EYETECTS will pass the standard vision tests of 
the United States Aviator as well with RE- 
SISTAL as without any goggles before his eyes. 


The United States Bureau of Standards has issued 
a report on non-shatterable glass which proves the 


safety of RESISTAL. Send for copy of this re- 
port and for free test pieces of RESISTAL glass. 


Facsimile of Guarantee Given with 
Every’ Pair of RESISTAL EYETECTS. 


Sole Manufacturers 
STRAUSS & BUEGELEISEN 
438 Broadway, New York City 


DEALERS: Write for catalog and List of Prices 
that Permit Profits 
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Thomas, Virgil Carlton.......... SERS EDR 
Grantham). Homer! 22 ss. 2555. FRF:; DIK 
Truss, Felix W =) URS 
Tilson, Howard F Sn BST 
Talbot, Willard E SLR; CSO 
sDrimbles Ghandlerwetchien fen oe SLR; KST 
Vv 

Vinton, Benjamin ae SLR 
Vollmer, Edward Couch Bret Ce aaO Bie SLR 
Van Valvin, Oliver J.... Sisley 
Van Capen, William. ... : Fons AS GIDE 
Van Gundia, Gordon Keller SLR: VBW 
Vause, Norman John... 5 SLR; DIK 
Vawter, George Williams.. .-SLR 


Vanlandingham, Luther Engene 
Vincent, John Thomas. . 

Woss, Thomas (Sis... 

Van Veghten, Theodore S 
Vivian, William R., Jr. 

Wars) Glerenkos ssc. 

Van Eaton. Harry H. 
Vance, Alfred W.... 
Molk@hanlesihas, nee 
Vollintine. Lyman G.... 
Verhoff, Edward A. 


SRG 


SAVING 


By Operating a 
WET Taney 
DIRECT 


Motor-Driven 


DOUBLE SURFACER 


You 
You 
You 


You 
light. 


save 25 per cent in power alone. 

save countershafts and care of them. 

save the cost of belting. 

save floor space—gain in overhead room and more 


You save wear in cylinder journals and boxes caused 


by belt pull. 


You can run this machine at night without running a lot 


of shafting. 


You can place it where your lumber can be handled most 
conveniently, regardless of line shafting. 


For further particulars write— 


BAXTER D. WHITNEY & SON 


Winchendon, Mass. 


SELLING REPRESENTATIVES 


Mr. F. C. Cherry, Grand Rapids, Mich., Agent for Michigan. 
Wysong & Miles Co., Greensboro, N. C. ‘ ’ 
H. H. Plummer & Co., 453 Monadnock Bldg., San Francisco, Calif. 


WwW 
Webb. Sidel!Grasaasencenan: Sie A aeoo cs DIK 
Walton, John Martin, 3d..... OR wt 
Williams, Alfred Graham... . ap EIR CW aY 
Waller: WAI fred ABz sansa ctsia <.cicteerd ravescineeeteteren a ees 
Welch, William Addams...........- CPR; VBW 
Whitten, Lacey Rorier.............. SLR; KST 


Wymond, William I..... 
Waters, Leland Leslie. . 
Weise, Aaron Louis.... 
Waltham, Ralph Owen 

Walliams Glenn ianlet-retcty-icteatae einen SLR: 
Wincote, Charles Blackman........ SLR; 
Westover, Kyle C......... 
Wheeler, Arthur J 


Wiesen, Louis J........ 5 
Wiathkins,. eikar) eNixorercs cere cietobsirins le hemes WT 
Walker, Charles C....... of oh 
Wihizes xGeorges Mis vasa. te icisia is etetede elaine TET 
Ways, Karl Henry... CWT 
Woolley; * Russell \Bis 2... ...,2.:)a. se Ame siete eter= FRE 
Wolfe, Gibson G 


Wendell, Lay Arthur. 
Whitty, Henry R...... 
Williams, Stanley T 
Watkins, Herbert Hopwood. . 
Williams, Fred J..... 
Whittier, Burton H....... 
Welsh, Floyd E....... 
Warner, Rollin C. 
Wascher, Frank E....... 
Wells, Harold R.... 
Wright, William M... 
Wright, Wilbur A..... 
Williams, John G 
Wright, Arthur W....... 
Waller, Alfred Bio 55s. 
Wakefield, Milton Hager. . 


Waldron, Ralph Emerson. Pho do de stbItes INih< 
Watson, Vernon Andrews................- SLR 
Wheeler, Sylvester Lawrence... ieee SER 
Woolf, Dous Gordon SLR; DIK 
Webster, William’ Penns. 5.5... .--soU Rem Dik 


Watkins, Lowry 
Whitten, Lacey R. 
Wolf, John E..... 
Wolff, Charles ... 
Wall, Edward R.... 
Whittle, Amos B.. 
Wagner, Parker 

Williamson, James 
Watkins, Dudley W.. 
Watkins, Herbert H... 
Wiswell, George C.... 
Walker, Earl C..... 


Wikheeler, rwin) Minn acee ster oS 
Willson, Raymond D FRE 
Wialtaxds Daniel Pie At crete ae SLR; PUP 


Wright, Cameron 
Wachtell, Philip A 
Worth, Paul 
Westcott, Reuel R... 
Werner, Raymond E 
Waters, Leland L.... 
Mraltan;, el Olmert eet 
Westbrook, Virgil D....... 
vWeise, Aaron wu... . 
Wilkins, Alfred E. ae 
Wight; RuperieAace ere aacioe lee aincieeneete 


OrataWey cites ator ference ere 
Weéhle; Leominster 
Young, Henry Martin... 
Younger, John E....... a6 
Yorlks* \PhilipmgSSec:-\cfeter tet relates einer eee ee 


Young, 


Zapp, Julian E 
Zaiss, Leonard C 


Joseph A. Steinmetz Addresses Philadelphia 
Business Club 


Philadelphia, Pa.—Mr. Joseph A. Steinmetz, 
president of the Aero Club of Pennsylvania, in 
an address before the City Business Club of 
Philadelphia at Hotel Adelphia, urged his hear- 
ers to use the new aerial mail service for writing 
to the boys at the front. This will not only 
serve to encourage the extension of the aerial 
mail lines, but will assure our soldiers that our 
air forces are being built up. Mail sent by this 
means, he said, will receive preference in France. 
and thus will be greatly expedited in delivery. 


Aviation Camp On Belmont’s Farm On 
Long Island 


New York City, June 3rd.—An aviation field 
for the training of fifty cadets at a time will be 
constructed immediately on_150 acres of Major 
August Belmont’s Nursery Farm, two miles north 
of Babylon, L. I. It was announced that Major 
Belmont, who is in the Aviation Service, signed 
the lease with the War Department Friday in 
Washington. The consideration is $1 a year. 
The lease is for one year, with the privilege of 
renewal. 

Erection of hangars and preparation of quar- 
ters for the students will start within a few 
days, it is said. No information concerning the 
name of the field nor its commander has been 
received. Included in the land leased is the 
Belmont one-mile training track. 
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(Continued from page 646) 
of the investigators. This plan substitutes for this haphazard method 
used in the past, a fund of credit and cash, always available for im- 
mediate use, for the 


legitimate assistance of concerns needing the 


assistance, and providing the machinery in the shape of a board of 
experienced and competent men to make thorough investigations, such 


as cannot be made ordinarily by the average investigator. 


Madison will welcome and aid those indus-.ries which, upon investiga- 
ticn, are found to need the raw materials which this center offers and 
which will enter into the plan of development as laid down by the 
Industrial Committee of the Association of Commerce. 


After analysis and study covering a period of four years, it is the 
general verdict that Madison offers the greatest opportunity for indus- 
trial development along machine tool lines. In the development of 
aeroplane motors, machine shops, batteries, technical engineers, a forest 
products’ laboratory, and the ability to develop machines to fit the needs 
are assets which Madison possesses. The fact that Madison is an inland 
waterfront city, at the same time having acres of water as experimental 
and testing grounds, 


From the standpoint of transportation, Madison is a hub with nine lines 


is another asset from the aeronautic standpoint. 
of railroads rad.ating ou. of the city like the spokes of a wheel. More 
places can be reached from Madison by hours 
than 


Milwaukee. 


railroad in twenty-four 
the State, 
railroad facilities and its 


can be reached from any other point in including 


Madison’s unusual increased 
motive power should induce the investment of capital along manufac- 


turing lines. 


When the Government is training every nerve to expedite the pro- 
duction of its aerial program, every moment is of vital importance to 
the manufacturer. 
forward this program at a time when patriotic service is so essential 
to the nation and to our Plants which are now employed in 
the production of other products will be converted to the production of 
essentials demanded in aerial development. Upon request, 
technical and in detail, will -be made for those who contemplate the 


Madison stands ready to offer her facilities in pushing 
cause. 
an analysis, 


expansion of this, our most important and vital industry. 


Wm. Deshler Werner 2 ig 


Eight - East: Broad - Street 
: COLUMBUS: --- OHIO 


Boys!! eis 
If You Need Money 


TO BUILD YOUR MODELS, EARN IT 
BY SECURING SUBSCRIBERS TO 


AERIAL AGE 


WRITE FOR PARTICULARS 


NEW EPOCH 
IN AVIATION 


POPULAR PRICED 
TWIN MOTORED HARLEY-STROMER 
AEROPLANES 
HYDROAEROPLANES — FLYING BOATS 


PRICE 
Standardized | EFFICIENCY MANUFACTURE 
FETY | MATERIALS 
aes DURABILITY ENGINES 
CONTROL 


Price 


$3,000 


Training Machine for Military Purposes. 
Training Machine for the Student Aviator. 


Pleasant and Safe Machine for the Sports- 
man. 


Machine for Commercial Purposes, Mail 
and Express Routes. 


GUARANTEED PERFORMANCE 


38 to 60 Miles Per Hour 
Capacity, Pilot and Passenger 


AERONAUTICAL EQuipMeENT, INC. 


ISRAEL LUDLOW, President 
Mill and Manufacturers’ Agent 
1 WALL STREET NEW YORK CITY 
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Plies. 


J.C. WIDMAN & COMPANY 


ep 


is 


WIDMAN 


Manufacturers of 


Waterproof Ply Wood Panels of all Thicknesses and 
Stands Highest in Government Tests for 


Strength and Water Resisting Qualities 


FABRICATORS of PARTS of ALL KINDS 


Our Engineering Department is at your Service 


Sales Agents for Certus Cold Glue 
Absolutely Waterproof and Accepted by the Government 


14th and Kirby Ave. 


COs ( 


Detroit, Mich. 


Mid TERE ET A OE SC oy 
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(Continued from page 627) 
the first order. Recently, during the same 
flight, he burned an enemy observation balloon 
and destroyed an enemy aeroplane.” 

Another fine citation reads: “Houston Wood- 
ward, a corporal of the Foreign Legion and 
flying with a French squadron, a chasing pilot; 
daring even to temerity and always stubbornly 
seeking the enemy. On January 6th, 1918, he 
destroyed an enemy aeroplane far within the 
.German lines and disappeared during a combat 
with several enemy aeroplanes.”’ : 

Captain Charles John Biddle of Philadelphia, 
now lying in a hospital wounded, is mentioned 
thus: ‘A captain pilot with the Lafayette Squad- 
ron, remarkable as an officer and pilot, he suc- 
ceeded recently in shooting down an enemy 
aeroplane.” 

Lieuteant Paul Frank Baer of Mobile, Ala., 
one of America’s leading aces, is cited as follows: 

“A lieutenant pilot with the Lafayette Squad- 
ron, a pilot of the very first order, distin- 
. guishing himself ceaselessly by his daring. In 
the space of four days he succeeded in destroy- 
ing two enemy qeroplanes.” 


Baer is now reported to be missing and is 
probably a prisoner. z= 
Lieutenant Charles Herbert Wilcox of Pase- 


dena, Cal., has this citation: 

“A lieutenant pilot with a French squadron, 
remarkable for his daring and enthusiasm; has 
destroyed a German aeroplane.” 


_ The Associated Press dispatch describing aer- 
ial operations says that Lieutenant Edward Rick- 
enbacher, the former automobile racing driver, 


brought down his fifth opponent, making him 
an ace. Single handed Rickenbacher attacked 
two Albatross biplanes and three monoplanes, 


After he had fired a hundred rounds into one of 
the biplanes, it fell crashing to the ground. Re- 
turning from this combat, Rickenbacher suddenly 
saw four German aeroplanes flying toward him. 
Above him was Lieutenant Meissner attacking 
one of the hostile machines, when another Ger- 
man machine turned suddenly against Meiss- 
ner. Meissner’s machine collided with one of 
the enemy and a wing of the American’s aero- 
plane was torn. Meissner immediately turned 
toward home, when a third enemy machine made 
for him. Rickenbacher fortunately was able to 
come to Meissner’s a and the two 
returned to the hangar s 


_ The Associated Press reports great aerial ac- 
tivity on May 30th and frequent aerial battles 


Re eS ee Se ee ee 


over the Toul front. ; 
to have bombed an American hospital 


The Germans are reported 
tar in 


back of the lines, resulting in the death of 
French nurses. The attack was described as 
deliberate, the Germans using flares to insure 


accurate placing of their bombs on the build- 
ings bearing the Red Cross. 


An 
Germans on 
fallen into No 


American aviator was captured _by the 
May 30th after his machine had 
Man’s Land. 


May 31st 
General Pershing’s official communique says 
that ‘‘Early in the day our aviators shot down a 
hostile machine.” 


To Lieutenant Dougias Campbell goes the 
honor of being the first American trained avia- 
tor to be officially credited with five victories. 
Lieutenant Rickenbacher, who has downed five 
planes, is awaiting official confirmation of his 
victory of May 30th, in order that he may 
also be classed as an ace. 


Lieutenant Meissner has been awarded a 
French War Cross for downing his first oppo- 
nent. The fight took place at an altitude of 
15,0000 feet. 


An Associated Press dispatched dated May 
3lst states that in addition to the two aerial 
victories reported for May 30th, it is reported 
that two more German planes were downed over 
the American front. 


It has been confirmed that the aviator cap- 
tured by the Germans after landing in No Man’s 
Land is_ Lieutenant Wilfred V. Casgrain, of 
Detroit, Mich. 


June Ist 


Reporting on operations on the American front 
on ine Ist, General Pershing’s official com- 
munique Says: 

“The enemy aeroplane referred to as brought 
down in the communique of May 31st was an 
Albatross biplane, shot down at 1,500 metres by 
Lieutenant Douglas Campbell in the region of 
Toul. Both pilot and observer were killed.” 

A supplementary night statement says that 
“our aviators shot down a hostile machine.”’ 


June 2nd 


During a flight Sunday afternoon between forr 
American planes and six German planes north 


of Toul, one.of the American pilots shot down 
an enemy biplane. One of the attacking Ameri- 
can planes was downed. Aside from this en- 
counter, the Associated Press states that little 
other aerial activity occurred. 


Adjutant Edwin C. Parsons, of the Cigognes 
Escadrille and formerly of the Lafayette Esca- 
drille, has downed his fifth German plane, ac- 
cording to information received by his father. 

Sergeant L. Baylies, of New Bedford, Mass., 
was cited for a first lieutenancy in the French 
army aviation service and awarded the decora- 
tion of the Legion of Honor. The official com- 
pilation credits Sergeant Baylies with bringing 
down eleven German machines. 


Captain Charles J. Biddle, of Philadelphia, an 
American aviator and formerly of the Lafayette 
Escadrille, is named in the casualty list of June 
2nd as having been wounded in an_ aerial 
combat. . 


To Make Camp Greene Great Aviation Centre 


Washington, D. C., June 1st.—Secretary Baker 
announced that Camp Greene, Charlotte, N. C., 
would be made a great aviation concentration 
camp, at which about 15,000 men will be as- 
sembled. The remount depot at the camp will be 
moved elsewhere. No commanding officer for 
the camp has been assigned. 


Lieutenant Spencer Owens Shotter, of Savan- 
nah, Ga., aviator in the Signal Reserve Corps, 
fouled Miss Marion Townsend, of New York 

ity. 


Katherine Stinson Finishes Mail Flight 


Sheepshead Bay, N. Y.—Miss Katherine Stin- 
son, who started from Chicago on May 23rd 
with mail for New York, arrived on June 1st 
at Sheepshead Bay Race Track in the midst of the 
Harkness Trophy Race. The first lap of her 
journey—from Chicago to Binghamton—was a 
non-stop flight of 783 miles, but owing to a 
series of accidents, the flight was not resumed 
until June Ist, nine days after landing at 
Binghamton. 

Miss Stinson left Grant Park, Chicago, at 
7:37 A.M., May 23rd, carrying Government 
mail which, she expected to deliver in New 
York before night. She was forced, however, to 
land two miles north of Binghamton at 6:40 
o’clock that night as her supply of gas was 
exhausted, 
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Designed and Built to 
meet the exacting 
requirements of 


The A.S. HEINRICH CORPORATION 


Manufacturers of 


AIRPLANES and SEAPLANES 


For Military and Sporting Purposes 


FACTORY 
F reeport, Long Island, New York | 
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ORDNANCE, ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors ve Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 


AIRCRAFT 


are made in ENGLAND and by their superior design and high Madeiby 


efficiency have contributed to the Aerial supremacy of the Allies The Blackburn Aeroplane 
and Motor Co., Ltd. 


LEEDS & HULL 


Always at the Front Eneland 


TURNBUCKLES OF QUALITY. 


To meet the most exacting requirements 


SPECIALISTS 


Write for information 


STANDARD TURNBUCKLE CO., OF PA. 
CORRY, PA. 


New York Office: Woolworth Building 


9: 
= ae 
Nur pROPE™ 
OHI0-U.S-h 


GROVER C. LOENING 


ANNOUNCES 


THE NEw 1918 EDITION 


ENLARGED 
AND 


SIMPLIFIED 


OF THE EXTENSIVELY USED TEXTBOOK 


M Te iS Ee A E-R*O: PP: Ages 


ALMOST DOUBLED IN SIZE AND WITH TH — FINEST HALF-TONE AND LINE-CUTS AVAILABLE 
FOR SALE 


45 ELEVENTH ST Price, $4.75 
(Os His SSli\75 ING ade 
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AEROPLANE CRANKSHAFTS 


Wyman-Gordon Company Worcester, Mass., U.S. A. 


NEW YORK CITY U.S.A. 


SPECIALISTS 


IN RICHARDSON AERO- 


WOODWORKING MACHINERY 


FOR AEROPLANES PLANE CORPORATION 


INCORPORATE D 
Jones 


Superior 
Scroll 


Saws 


Weedaancallathe LAND and WATER 


as AIRCRAFT 
factories because 


they are faster 


and more accu- 


rate. 


Write for 
particulars 


JONES SUPERIOR MACHINE CO. 


1258-72 W. North Ave., Chicago, III. N s ws A 
Eastern Branch: 90 West Street, New York City NEW ORLEA s LA. 


654 AERIAL AGE WEEKLY, June 10, 1918 


the efficient co-operation of 
every organization that can 
devote machines and man- 
hours to the task. 


Ask our Contract Work Depart- 
ment how you can help. 


Aerial Age 
Weekly 


280 MADISON AVENUE 
NEW YORK CITY 


A THOUSAND 
willing workers made it 
possible for this powerful 
aeroplane to take to the 
skies to help win the war 
in the Air for the Allies. 

The American Air Pro- 
gram is a stupendous task 
and its success depends on 


ye 


We Offer the Following Devices 
For Your Consideration 

A BAROMETRIC 

COMPENSATOR 


Automatically Regulates Instruments or 
Apparatus, Nullifying the Effect of 
Changes in Atmospheric Pressure 


Accurate — Sensitive — Durable 


THE SYLPHON 
THERMOSTAT 


A Motor Temperature Control 
Hundreds of Thousands Now In Use 


Automatic—Reliable—Everlasting 
THE FULTON CO., tennessee 


9 o_o _f_’_j]__sj]__}i__ 3} ___) 


THE POWER 


OF THE HOUR 


DUESENBERG MOTORS CORPORATION 
120 BROADWAY, NEW YORK CITY - 
CONTRACTORS TO THE UNITED STATES GOVERNMENT 


“‘Supremacy in the Air the Key to Victory!”’ 


WE ARE THE PIONEER AVIATION SCHOOL | 
Learn Aviation Mechanics 


Train yourself for the Aviation Service by taking advantage ef 
The Preparatory Ground Course in Aviation Mechanics 
Affording preparation prior to entering Government Ground 
School, covering aero-dynamics, aero-engines, rigging 
and Lewis gunnery. Previous — experience unnecessary. 
Complete Course taken in six weeks (three 60 

hours daily) or three weeks (six hours daily) 
Special Aero-Engine Course (three weeks)............ $35 
Write for our Illustrated Booklet ‘*B’—‘‘A Message to You on Aviation” 


110-114 West 42d Street ,2*crko"s, New York 


eRe. 
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New Propeller Shaping Machine 


For 
Accurately 
Shaping 
Two- 
Three- 
or Four- 
Bladed 
Airplane 

Propellers 


Write or Wire for Complete Details 


MATTISON MACHINE WORKS 


879 FIFTH STREET, BELOIT, WISCONSIN 


Audit Bureau of enon 
Uist Cr itijies tl _ Seu Iye. Verbls 

damenteiy be. bid Mun fb th astations untiscrbitted 

wh Mh, ffir Mita. din hte Mes Diy Sasi Mylan ifuiil 0% 


Sscaatin nermudi tele nile Ub annldion. YUMMY VAL 
Wisecthficuirle Minted tte Maibion aMdte led Meiers, 


Gorm Sethe of aie iy Tes 


Gol CUR Gran 


Portable cradle dynamometers for testing motors 


JOSEPH TRACY 


AUTOMOTIVE 
ENGINEERING 


MOTOR DESIGN and TESTING 


Consultation Office 


1790 BROADWAY 
NEW YORK 


Motor Testing Plant 


MONTROSS AVENUE 
EAST RUTHERFORD, N, J. 


GNOME & ANZANI MOTORS 


G. J. KLUYSKENS 
112 W. 42nd St., New York 


Tel. Bryant 886 


Inquiries for Parts for Foreign Engines and Aeroplane Invited. 


Tycos 


Aviation — 
Barometer \\' 
Made in U.S. A. 


Write for Information. 


Taylor Instrument Companies 
Bgchesters N. Y. U.S.A. 


THE BEST BEARING METAL ON THE MARKET 
A Special Process Tin Base Copper Hardened Alloy 
for Crank Shaft and Crank Pin Bearings 


THE ONLY ONE WE MAKE. 
THE ONLY ONES THAT MAKE IT. 


FAHRIG METAL COMPANY, 34 Commerce St., New York 


ite... AVIAPHONE 


Used by the Russian Government 
Makes conversation possible between pilot and 
passenger. 
Invaluable for military use because the officer can 
direct the pilot in scouting. 
Indispensable when maps or photographs are to be 
made, because both hands are left free. 


Mouthpiece in position only during conversation. 
Light and Convenient 


Outfit consists of 2 Head Caps, 2 Receivers for each user, 
light-weight Battery and Cords. Weight complete, 5 Ibs. 
B ozs. Receivers Adjustable to any type of headgear. 


Write Us To-day 
GENERAL ACOUSTIC CO., *° RP LoKe 


Airplane Patents My Specialty 


PATENTS 


WILLIAM N. MOORE 


PATENT ATTORNEY 


LOAN AND TRUST BUILDING 


WASHINGTON, D. C. 


The first important step is to learn whether you can obtain a 
patent. Please send sketch of your invention with $5.00, and 
I will examine the patent records and inform you whether you 
are entitled to a patent, the cost and manner of procedure. 


Established 25 Years 


Personal Attention 
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All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 


Zenith Carburetor 
Company 


New Yok DETROIT 


IMMEDIATE DELIVERY 
CAN BE GIVEN ON 


2 NEW UNITED EASTERN TRACTOR 
BIPLANES 
Equipped with 90 and 100 H. P. Hall-Scott motors and 
dual controls, excellent for Training Purposes. 


ALSO FOUR ADDITIONAL MACHINES 
now in course of construction, 1 equipped with 125 
H.P. Duesenberg Motor, and 3 without motors in 


Five Weeks Delivery 
Prices and further particulars upon request. 


UNITED EASTERN 
AEROPLANE CORPORATION 


1251-7 Baie Ave. Broo kiya, Nen Hew York 
CABLE ADDRESS “EASTAERO” NEW 


Chicago 


Our “WAR-PERIOD” Appeal 


Engineering Appliances 


Prime War Essentials 


Stocks 
tacturers 
nee ds 


of distributors and facilities of manu- 
must be adjusted to care for essential 


Lunkenheimer patrons are earnestly requested 
to assist in the common cause by confining their 
War Period specifications to essential plants, 
craft, vehicles or equipment 


THE LUNKENHEIMER exe 


CINCINNATI 


FLYING-SCHOOL 


THE HORACE KEANE SCHOOL OF FLIGHT 
(THE HYDREROCRAFT COMPANY, INC.) 


IMMEDIATE "NSTRUCTION usine curtis 


J N 4B MILITARY TRACTOR 


Post Graduate Students may arrange for additional 
solo work. Passenger flights by appointment. 
iving Accommodations. 

Located on our own field in the center of all aerial 
activity in this section. 


CENTRAL PARK, LONG ISLAND 


Applications to 


THE HYDREROCRAFT CO., 
112 West 42nd Street 


28-9-11 


INC,, 
Tel. Bryant 886 


AIRCRAFT WIRE| 


Sera AND CORD 


JOHN A. ROEBLING’S SONS CO., Trenton, N. J., 


-__=—-DOEHLER-3 =: 


BABBITT-LINED BRONZE BEARINGS 


Taint! AIRPLANE MOTORS 
DOEHLER DIE- CASTING G Co, 


MAIN OFFICE AND BAS’ 
WESTERN PLANT BROOKLYN. “NA Xt NEW JERSEY PLANT 
‘NEWARK. N.J.. 


TOLEDO.OHIO. 


AEROPLANE MOTORS 
Wisconsin Motor Mfg. Co., Sta.A. Dept. 332, Milwaukee, Wis. 


METAL PARTS AND ACCESSORIES 
FOR AERONAUTICAL USE 


Send five cents for our new 
illustrated catalogue 


AERO MFG. & ACCESSORIES CO. 


18-20 Dunham PIl., Brooklyn, N. Y 


Tel. Williamsburg 4940 


Airplane Batteries 
The Lightest, Most Powerful 


BEST BUILT 


Multiple Storage Battery Co., 
427 West 50th Street 


OTIS 


[2 BATTERIES 

xy 

“ub 
e aATIOS 


20 WATT HRS. PER LB. OF ELEMENTS 
New York City 


KITES \ 


of Every Description for Every Purpose | 
Ss. F. PERKINS, INC 
110 Tremont Street 


9 e 
, Boston, Mass. ae 


Rome Aeronautical 
RADIATORS 


Are accepted as the best 
by the leading aircraft 
manufacturers in the U.S. 


Send us your blue prints. 


Rome-Turney Radiator Company 
ROME, 


N. Y. 
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MACHINE KNIVES 


BEVELED EDGE STEEL AND SPECIAL CUTTERS 


For AIRCRAFT 


WILLIAM S. THOMSON’S SON 


400 West 27th Street _ 


Established 1872 


349 Broadway 
New York 


i-RUBBER AERO CORD 
For Shock Absorbers 


PROMPT DELIVERY 


THE RUSSELL MANUFACTURING CO. 


New York City 


Factories: Middletown, Connecticut 


HIGH GRADE WOOD WORKING 


MACHINE TOOLS 


Write for our complete catalog of Saws, Knives, 
Bits, Cutters and Wood Shop Equipment. 


WOODWORKERS’ TOOL WORKS 
CHICAGO, ILLINOIS 


We are the only concern in the country de- 
voted exclusively to the manufacture of 


HULLS and PONTOONS 


for HYDROAIRPLANES 


PALMER SIMPSON CORP. 


NATIONAL TURNBUCKLES 


IMMEDIATE DELIVERY 


NATIONAL AEROPLANE COMPANY 
CHICAGO, ILL. 


549 W.WashingtonSt. 


Saranac Lake, N. Y. 


LUBRICATORS 
OIL and GASOLINE PUMPS 


Also special parts for Automobiles and Aeroplanes 


PEDERSEN LUBRICATOR CO. 


636-644 First Avenue 


13-14-15 inch swing 
Catalog? 


SEBASTIAN LATHE CO. 
160 Culvert Street 
Cincinnati, O. 


Manufactured by 


New York 


Learn To Fly Where Experience Has 
REDUCED THE COST bysetestiye) peround training oe sending 
REDUCED THE RISK has caused 98% of aiaitetalitienvonv ener 


can aviation fields. 


REDUCED THE TIME by sending you up alone quicker and giv- 


ing you plenty of solo work. 


Beech Flight System Corp. Aviator A. ¢. Beech con- 
WICHITA, KANSAS 


nected only with thls school. 


Advertising 
in this department 
10c a word 
$2.50 minimum 


Classified Advertising 


Forms close for this de- 
partment on Monday 
preceding date of issue 


AN EXPERT PROPELLER MAN WISHES 
to get connected with some high rated con- 
cern desiring to produce high grade propellers 
with best methods in large production. Ad- 
dress Box No. 206, Aerial Age, 280 Madison 
Avenue, New York City. 


MAGNETOS FOR SALE: We have a few 
new Dixie, 8 cyl: Aeroplane Magnetos, only 
eae each. Address Box 293, Aerial Age, 280 
adison Avenue, New York City. 


FOR SALE: TWO MODEL “O” CURTISS 
“80” eight-cylinder aviation motors complete 
with blades, tanks and radiators. These mo- 
tors practically new. Priced right for cash. 
Address C. C. Sidman, P. O. Box 275, Ana- 
heim, California. 


WANTED MECHANIC: ONE WITH EXPE- 
rience on Gyro or Gnome motors given pref- 
ence. A-1 engine man only need apply. Ex- 
hibition work. Address Box 287, Aerial Age, 
280 Madison Ave., New York City. 


FOR SALE: Suitable for Aviation Motors—2 
New 100 Horse Power, 6 Cylinder Engines. 
Will sell REASONABLE. J. Straus, 203 Cen- 
ter St., New York City. 


FOR SALE: CURTISS MOTOR MODEL OxX., 
90 H.P. Just rebuilt at Curtiss factory. Low 
price for immediate delivery. W. T. Damon, 
1208 Marine Bank Bldg., Buffalo, N. Y 


FOR SALE: One slightly used four cylinder 
35 H.P. aeroplane motor. Guaranteed first- 
class condition. Price right. Write or wire 
for particulars. Kemp Machine Works, 
Muncie, Indiana. 


AIRCRAFT EXPERT DESIGNER and 
Builder of aircraft under military specifica- 
tions. Ten years’ experience on land and 
water machines, experimental and produc- 
tion. What can you offer me? Address Box 
297 Aerial Age, 280 Madison Avenue, New 
York City. 


CHICAGO AERO WORKS — Correct plans. 
Reasonable prices. Ar blue prints for every 
style of machine—Tractors, Monoplanes, Bi- 
planes, Seaplanes, Scouts, Hydroaeroplanes. 
202 No Wabash Avenue, Chicago, Illinois. 


FOR SALE: Curtiss Model F Flying Boat in 
excellent condition and with complete equip- 
ment. In use only one season. Send offers 
to Box No. 295, AERIAL AGE, 280 Madison 
Avenue, New York City. 


FOR SALE CHEAP: OBSOLETE AERO 
propellers of all types. Standard Aero Cor- 
poration, Elizabeth, N. J. 


FOR SALE: 60 H.P. Curtiss motor in perfect 
condition in every particular. For quick 
acceptance will take $550 cash. John Weaver, 
Box 7, Oklahoma City, Oklahoma. 


BUILD YOUR OWN AEROPLANE, FIN- 
ished material supplied as needed; send for 
blueprints—Monoplane, soc.; Biplane, 75c.; or 
$1.00 for both. C. Angeles, East Seattle, Wash. 


BOSCH MAGNETOS: Two brand new, type 

“S R 4” (2 plugs per cylinder) $200, cost $280; 

vend scarce. Ralph Dunham, Flushing, New 
ork. 


MODELS — Model Aeroplanes, Accessories 
and Supplies. Materials suitable for the 
construction of Models that will fly. Send 
5 cents for illustrated catalog. Wading River 
Keema mins Co., 609 Broadway, Brooklyn, 
Nee 


TENTS FOR AEROPLANES. M. MAGEE 
= Son, 147 Fulton Street, telephone Cortlandt 
5035. 


FOR SALE: 60 H.P. Curtiss Motor at a 
very low price if taken at once. Same is 
in excellent condition. Address Box 299, 
Aerial Age, 280 Madison Avenue, New York 
City. 


AERONAUTICAL DESIGNER With wide 
experience in Design and Construction of 
aeroplanes desires to locate with individual 
builder or new concern. Address Box 208, 
Aerial Age, 280 Madison Avenue, New York 
City. 


FOR SALE: ONE GYRO AEROPLANE MO- 
tor, 90 to 110 H.P., in especially good condi- 
tion, also, one two-blade propeller. Address: 
A. F. Abbott, 6641 Reynolds Street, Pitts- 
burgh, Pennsylvania. 
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Lanzius 


Variable 
Speed 


Aeroplane 


Executive Offices: 
Suite 3405-3407 Woolworth Bldzg., 
New York City. 
Telephone Barclay 8580-8581. 


Lanzius Aircraft Company 


Contractors to United States Government 


FLYING-SCHOOL 


in operation with two Military Training Trac- 
tors almost identical to the JN4 B Tractors. 
Curtiss OX2 motors as standard equipment; 
Dep and Stick Controlls. Twelve other ma- 
chines under construction with three almost 
completed. 


$75.00 MECHANICAL COURSE 


including wireless, motor care, and repair, 
actual mechanical experience in Factory, in 
airplane construction, field work, aerody- 
namics, and mechanical drawing. Living ex- 
penses moderate. Our factory is short on 
mechanics, giving our graduates a chance for 
rapid promotion. 


(Special 30 Day Offer) 


To all students contemplating’ services to 
Government, enrolling in the mechanical class 
within 30 days, 14 tuition for same will be 
paid by Joe A. Bartles, Millionaire Oil and 
Cattleman, Father of the “Dewey Roundup”’ 
bronco busting, who also offers three square 
miles of level land to the Government for 


U. S. Aviation Field. 
Write for booklet. 


DEWEY AIRPLANE COMPANY 
DEWEY, OKLA. 


Aluminum Company of America 
PITTSBURGH, PA. 


Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 
Extruded Shapes, Electrical Conductors 


General Sales Office: 2400 Oliver Building, Pittsburgh, Pa. 


Branch Offices: 


131 State Street 

1500 Westminster Building 

Cleveland 950 Leader-News Building 
Detroit 1512 Ford Building 
308 R.A. Long Building 

120 Broadway 

Philadelphia 1216-1218 Widener Building 
Rochester 1112 Granite Building 
San Francisco 731 Rialto Building 
Washington 509 Metropolitan Bank Building 


CANADA LATIN AMERICA 
Northern Aluminum Aluminum Co. of 

Co., Ltd., South America, 

Toronto Pittsburgh, Pa. 


ENGLAND 
Northern Aluminium Co., Ltd., London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office. 


A Pilot’s Necessity 


HE accompanying illustration shows the 

compactness and completeness of the 
Cooper Aeronautical Tool Box. With the as- 
sortment of tools shown the weight is only 44 
Ibs.—usually 60 lbs. are allowed for tools on 
Military machines. 


After five years of flying experience these tools 
have been selected to meet every requirement 
for Aeroplane service. The size of the box is 


28 x 9 x 10 inches. 
Single Boxes, $100 — Discount on Quantity 


The John D. Cooper Aeroplane Co. 


Bridgeport, Conn., U.S. A. 
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WEST 
WOODWORKING 
COMPANY 


For YOUR MOTOR 


Get maximum power without waste of fuel and 
make it everlastingly dependable in service by 
installing 


AMERICAN HAMMERED 
PISTON RINGS 


Manufacturers of 


N wd Nofe Ball Point aero ED tas S> 4 


Actual tests in every make and condition of motor 
prove them uniformly most efficient. Waterproof Plywood Panels 
Used by Pierce-Arrow, White, Winton, Stearns, Warrinared (Ganetennt INTL Dara 
Mercer, Stutz, Duesenberg, Kelly-Springfield, rep an her a 
Wright-Martin, Aeromarine, Thomas-Morse, Highest Quality 

Simplex, Gramm-Bernstein, Corbin and others. 


Westmoore Propellers 
Swesco Wing Beams 


Quantity Production 

Send us blue print of your piston and we Prompt Shipments 
will gladly send particulars. Our Booklet, : 

“The Soul of the Motor,” sent on request. 


Address: 
HAMMERED WEST WOODWORKING COMPANY 
PISTON RING CO. 308-224 N. Ada Street - - - - Chicago 
ing ior OF AMERICA N.J Cable address “SWESCO” 
Made in Newark, N. J. Bae Wee Baraat Cabinet makers with over thirty years’ successful business 


behind them 


CONTINENTAL 


AEROPLANES 


EMBODY 


%4 top view of ASHMUSEN 12-Cylinder 105 
H.P. Self Cooled Aeronautic Motor 


ASHMUSEN HIGH 


SPEED, STRENGTH, EASE OF 
CONTROL, WIDE RANGE OF 
VISION FOR OBSERVER, CAM- 
ERA MAN OR GUNNER IN 
ADDITION TO OTHER FEA- 
TURES OF EXCELLENCE 


The Continental Aircratt Corp. 


GRADE POWER PLANTS 


ARE NOW READY FOR THE MARKET 


Patents allowed and pending. 


They actually develop over the rated Horse Power 
at 900 R.P.M. at propeller shaft—1800 R.P.M. at crank 
shaft, and are built for CONTINUOUS HEAVY DUTY. 


Bore 3% in.—Stroke 4% in.—Four stroke cycle. OFFICE FACTORY 
‘Ignition—High Tension Magneto =e 
Carburetor—Improved ASHMUSEN. 120 Liberty St., Amityoille, 
Oiling—Forced Feed ASHMUSEN System. tc 

Cooling System—NONE—Self Cooled. New York City Long Island, N.Y. 
meine H.P.—240 Lbs. ; 105 H.P.—360 Lbs. 


Consumption—70 H.. P.—7% Gals. per hour, Low Grade 
Fuel Consumption—105 H.P.—11% Gals. per hour, Low Grade. 
“Oil Consumption—70 H.P.—% Gal. per hour, Good Grade. 
Oil Consul ston105 H.P.—1\% Gals. per hour, Good Grade. 


ASHMUSEN MFG. CO. 


266 Pearl Street, Providence, R. I., U. S. 


MANUFACTURERS OF 
Aeroplanes, Experimental Aeroplanes and Parts 
Oar machines ‘are now being Se ae af Central 


Park, L 
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a Lior 


Tuomas=Morsz Aircrarr Corporarion 


ITHACA, NY. U.S.A. 


Contractors to U.S. Government 


ACKERMAN 
LANDING 
GEAR 


SIMPLICITY 
/TRENCTH 
SERVICE 


Se 
Ltd 


©THE ACKERMAN WHEEL COMPANY 
: Bit. Rockefeller Building, CLEVELAND, OHIO. U.S.A. 
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AERONAUTICAL EQUIPMENT, Inc. 


ISRAEL LUDLOW, President 


sPUUD AG CAMARA MMMELENE AH HARLELY AT ARRLUE TEA RESET 
CERULABEL TELA LEEIAELSESAUALESES AGEMEESACUCTHE 


WE SPECIALIZE 


3 ply, 5 ply, 9 ply and 15 ply, birch, mahogany, walnut and red gum water- 
proof veneers. Our products have officially passed Government test of boiling of 
twenty-four hours and baking twenty-four hours. Capacity 30,000 square feet 
daily. In an official Government report on sample three and five ply panels sub- 
mitted by us for test, it was stated— 


“Boiling tests and salt water soaking tests as follows were made 
on each specimen: Specimens were boiled for 8 hours, then baked 
for 24 hours at 100 deg. C.; specimens were soaked in salt water 
(4% salt by weight) at room temperature for 24 hours and then 
baked for 24 hours at 100 deg. C. 


“Results: —The glue held firmly in all tests. Neither the boiling 
nor the salt water soaking tests caused any indications of separations 
of the plies of the veneers tested.” 


Dated, March 30th, 1918. 


Laminated wing beams of spruce. We have under contract a supply of aero- 
plane spruce and could undertake to manufacture 50 sets of 8 wing-beams daily. 
In an official Government report on a sample wing-beam section submitted by us 
for test, it was stated — 


““Conclusion:—These beams carried a much greater transverse 
load than solid wood beams of the same material and section. The 
glue joints between web and flanges are stronger in shear than the 
web section, and the glue had fairly good waterproof qualities. These 
beams show the superiority of the laminated construction over the 
solid construction as to strength and great saving in material.” 


Dated, March 11th, 1918. 


We offer single ply birch, maple, walnut, mahogany and red gum in sizes cut 


to order. 


SHIPPER IN CAR LOTS OF 


Spruce, Ash, Oak, Birch, Cherry and other manufactured aeroplane lumber. 


IMPORTER OF CLAUDEL CARBURETORS 
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“1 WALL STREET NEW YORK, N. Yo nen ss 
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HOUSTON PUBLIC LIBRARY 
HOUSTON. TEXAS 


© Committee on Public Information. 


A remarkable demonstration of formation flying at one of the American Training Fields. 


| an TO READER $28,000,000 Emergency Appro- 


| Wien you finish reading abs issue a Z * 

| plac -cent st: is notice, 

Pereecoseepacten cele wales pines priation Asked for Aerial 
in the hands of our soldiers or sailors 

] destined to proceed over-seas. 


NO WRAPPING—NO ADDRESS Coast Defense 


A. S. Burleson, Postmaster-General 


Ce Startevant 
Airplane Engine em- 


bodying the experience 
gained through nine 
years of progressive 
development stands 
unchallenged; the fore- 
most American Engine. 


Model!5A-4'% 8 cylinder 
(210 Horsepower 
2.2 lbs. per B.H.P. 


| ace © 
Park - Boston: s 
mbers Aircraft TEMES rs 


SS -SESSrsSeseaepe e 
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ALWAYS UNIFORM 


The character of Havoline Oil is absolutely fixed. It never varies. It is as uniform 
as gold. Hayoline Oil never differs, even occasionally, from its fixed, highly corrected 
standards of lubrication of motor cars. 

We produce our own crude, pump through our own pipe-lines, ship in our own 
tank-curs, refine by an exact and uniform process, and distribute the finished product 
in the sealed Havoline container. This is your guarantee of uniformity, highest quality, 
full quantity, no impurities, and all-Havoline. 

The unvarying uniformity of Havoline Oil explains the invariable use of Havoline 
by a vast majority Of the better class motorists. 


Havoline greases are compounded of Havoline Oil and pure, sweet tallow. 
Clean to handle and correct in body. 


Gndian Refining Companp Perc New York 


Incorporated 


Be 


vA. 
,. 4 
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NEW 
ENDURANCE RECORD 


Established by Union 
Airplane Motor at U. S. 
Aeronautical Testing 
Laboratory, Navy Yard, 
Washington, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE CoO. 


Established 1885 
OAKLAND, CALIFORNIA 
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A DEPENDABLE SOURCE 


Our plant at Erie—the largest of its kind—manufactures solely 
AIRCRAFT BOLTS, NUTS and CLEVIS PINS. 
A large representative stock, conforming to Government specifica- 
tions, is available for immediate use and delivery. 
Our catalogue of AIRCRAFT BOLTS, NUTS and CLEVIS PINS is ready 


for distribution. Request our New York Office to send you a copy. 
ERIE SPECIALT Y COMPANY 


8 West 40th Street, New York City 
Main Plant, Erie, Pa. 
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AERONAUTICAL EQUIPMENT, Inc. 


ISRAEL LUDLOW, President 


——_——, MILL anD MANUFACTURERS’ AGENT eso 


| EXPORT. TELEPHONE 1344 RECTOR ' IMPOR 
a “1 WALL STREET NEW: YORK, JN Ys" ——="-— 
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WE SPECIALIZE 


3 ply, 5 ply, 9 ply and 15 ply, birch, mahogany, walnut and red gum water- 
proof veneers. Our products have officially passed Government test of boiling of 
twenty-four hours and baking twenty-four hours. Capacity 30,000 square feet 
daily. In an official Government report on sample three and five ply panels sub- 
mitted by us for test, it was stated— 


“Boiling tests and salt water soaking tests as follows were made 
on each specimen: Specimens were boiled for 8 hours, then baked 
for 24 hours at 100 deg. C.; specimens were soaked in salt water 
(4% salt by weight) at room temperature for 24 hours and then 
baked for 24 hours at 100 deg. C. 


“Results: —The glue held firmly in all tests. Neither the boiling 
nor the salt water soaking tests caused any indications of separations 
of the plies of the veneers tested.” 


Dated, March 30th, 1918. 


Laminated wing beams of spruce. We have under contract a supply of aero- 


plane spruce and could undertake to manufacture 50 sets of 8 wing-beams daily. 
In an official Government report on a sample wing-beam section submitted by us 
for test, it was stated — 


“Conclusion:—These beams carried a much greater transverse 
load than solid wood beams of the same material and section. The 
glue joints between web and flanges are stronger in shear than the 
web section, and the glue had fairly good waterproof qualities. These 
beams show the superiority of the laminated construction over the 
solid construction as to strength and great saving in material.” 


Dated, March 11th, 1918. 


We offer single ply birch, maple, walnut, mahogany and red gum in sizes cut 
to order. 


SHIPPER IN CAR LOTS OF 


Spruce, Ash, Oak, Birch, Cherry and other manufactured aeroplane lumber. 


IMPORTER OF CLAUDEL CARBURETORS 
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PROTECTING 


THE AIR MAIL SERYVACH 


The Air Mail Service—the greatest step forward in post delivery since the days of the 
Pony Express. The pilots who guide and guard the letters are picked men of proven ability 
and skill. Their machines are tuned to the last notch. Every part of their equipment is the 
best that money can buy. Upon the eyes of these pilots depend the delivery and safety of 
the mail. 


Here you see Lieut. Torrey Webb photographed in his airplane ready to start from 


Belmont Park, L. I., on the first trip of the Air Mail Service between New York and Wash- 
ington, May 15th, 1918. He is wearing RESISTAL EYETECTS. 


AVIATORS EVERYWHERE HAVE LEARNED TO 


INSIST UPON RESISTAL FOR SAFET,Y 


WE GUARANTEE RESISTAL EYETECTS will not destroy, reduce, distort or impair 
the vision in any way and that the wearer of RESISTAL EYETECTS will pass the standard 
vision tests of the U. S. Aviator (Army or Navy) as well with RESISTAL EYETECTS as 
he may have without any goggles before his eyes. The only aviator goggles with vision and 
non-shatterability guaranteed. 


STRAUSS & BUEGELEISEN 


Sole Manufacturers 
438 BROADWAY NEW YORK CITY 


G. DOUGLAS WARDROP 
Managing Editor 
) 


RALPH E. deCASTRO 
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GEO. F. McLAUGHLIN 
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No. 14 


$28,000,000 EMERGENCY APPROPRIATION ASKED FOR 
AERIAL COAST DEFENSE 


MERGENCY estimates amounting to about $28,000,000 
for the purpose of establishing permanent aeroplane and 
balloon stations on the Atlantic and Pacific coasts, in 

Hawaii and the Panama Canal Zone, were sent to the House 
pLOpriauions Committee on the sixth of June by Secretary 
Jaker. 

The destructive excursion of German submarines to the 
Atlantic seaboard is mainly responsible for the estimates. It 
is understood that sites have been selected for thirteen sta- 
tions on the Atlantic, three on the Pacific, three in Panama 
and three in Hawaii. 

In addition twenty balloon coastal stations are planned by 
the War Department at the several coastal points suitable 
for observation. The names of the sites selected were with- 
held because purchases have not been completed. Estimates 
submitted are in detail as follows: 

Construction of sixteen permanent coastal stations, $16,- 


7 


Construction of twenty permanent balloon coastal stations, 


$2,500,000. 
Construction of four permanent stations in Panama, 
$5,500,000. 
Construction of three permanent stations in Hawaii, 
$4,420,000. 


The desired amounts will be included in the fortifications 
bill soon to be reported by the House Committee. 

Representative Borland, chairman of the sub-committee on 
fortifications, according to prior despatches, said he under- 
stood the submarine situation brought on the supplemental 
estimates. 

“The presence of German submarines off the Atlantic coast 
is doubtless responsible for the submission of these additional 
estimates,” said Mr. Borland. ‘““These stations may be quickly 
built; I believe it takes about six weeks to construct them. 


Likely to Get Full Amount 


“In the original estimates for the army I understand pro- 
vision was made for several aeroplane stations to be provided 
out of a lump sum appropriation, but the estimates submitted 
are specifically for that purpose, and the Appropriations Com- 
mittee has jurisdiction to include the amount in the fortifi- 
cations bill. The larger amount asked becomes necessary 
because of the aid aeroplanes and balloons may render in 
hunting down the U-boats wherever they may make their 
appearance.” 

With thirteen aeroplane stations on the Atlantic Coast and 
numerous balloon observation stations this country will have 
within reach for observation and bombing at almost any point 
aeroplanes, hydroplanes and balloons. These aerial submarine 
chasers will patrol the seas and make doubly hazardous the 


work of the U-boats. There is little doubt the full amount 
asked by Secretary Baker will be allowed by Congress. 

The Secretary wrote to Mr. Borland stressing the import- 
ance of making immmediately available funds for a large 
number of permanent bases for aerial observers. This letter 
was not made public. 


Railway to Be Equipped with Anti-Aircraft Guns 


American railways running along or within a few miles of 
the Atlantic Coast will be utilized to cary anti-aircraft guns 
in the event of a German aeroplane raid. This plan of pro- 
tecting even the small hamlets that dot the long reaches of the 
coast has been discussed by New York and Federal officials. 
One of the former said: 

“The proposed new balloon and seaplane stations to guard 
against submarine and air attack can be utilized nicely as 
storage points for mobile anti-air craft guns which are in- 
tended to be transferred quickly from one point to another 
to meet threatened attack. 

“For the sake of illustration, say there is created one zone 
from New York to the Jersey Highland, with three storage 
points in the zone. Word comes of a possible attack on 
Asbury Park, say. Within a few seconds the railway cars 
containing the anti-air craft guns would be on their way and 
the German aeros would meet the surprise of their lives with 
guns belching at them from unexpected points. 
~ “Ordinance experts consider it feasible to mount guns of 
sufficient calibre for this work in reinforced freight cars of 
special construction. The cars could be thoroughly protected 
and camouflaged also.” 

Alan A. Ryan, Deputy Police Commissioner, discussed de- 
tails in Washington of the new coast defense plan with War 
Department officials. He also made a report on the entforce- 
ment in this city of regulations to guard against a surprise 
attack from the air. 

On the third “dark evening” New York was dimmer by 
night than ever before in its history, and this includes the 
Garfield nights of winter memory. Fifth avenue joined 
Broadway as an “ally of darkness.” More than half the 
cluster lights in Fifth avenue, which were going jul! blast 
on Tuesday night, were darkened on stringent police orders. 

The few cluster lights which were ashine were furnished 
with considerably diminished power, so that their rays were 
cast only a few rods. Broadway, even, was darker than in the 
last two nights, most directional signs even being extinguished. 

The East River bridges were far more dim than on the 
previous evenings. This applied also to the Williamsburg and 
Queensboro Bridge plazas. 


AERO MAIL EXTENDED TO INCLUDE NEW YORK-BOSTON 
SERVICE 


NOTHER step in the evolution of the aero-mail service 
was made on June 6th when Lieut. Torrey St. Webb 
carried four thousand letters from Belmont Park, Long 

Island, to Boston in three hours and twenty-two minutes, the 
distance being 250 miles. 
With R. Heck, a mechanician, as passenger, Lieutenant 
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Webb got away from Belmont Field at 12:09 o'clock. The 
start was witnessed by Richard Vreeland, Assistant Superin- 
tendent of Mails; H. L. Hartung, in charge of the Aerial 
Mail Service; Alan R. Hawley, President of the Aero Club 
of America, and Henry Woodhouse, a member of the Board 


of Governors of the Aero Club of America. Two hours 
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later, as the aviator neared Haddon, Conn, he Ferme that “This 
compass was working badly and he descended at Shailerville 
and fixed it. 

At 3:31 o'clock Lieutenant Webb circled over Saugus, Mass., 
near’ Reverve Beach and Boston, and then planed down on 
the estate of Godfrey Cabot, President of the Aero Club of 
New England, now the Franklin Park Aviation Field. In 
making the landing he struck soft earth, and the machine 
tipped up, Webb and the mechanician were thrown out but 
were uninjured. The plane was severely strained and one 
propeller blade snapped off. 

Assistant Postmaster William E. Hurley of Boston and 
other Post Office officials were on hand to greet Lieutenant 
Webb, and the mail was transferred to a motor for delivery 
in Boston. : ; 

On the return journey from Boston to New York, Lieut. 
Wedd carried Postmaster Murray of Boston as a passenger. 

“T have had a wonderful day, full of life, action, and 
thrills,’ said Postmaster Murray. “I am confident that we 
shall soon establish an air mail service that will maintain 
a regular schedule each day between Boston and New York. 
I am enthusiastic over the Liberty motor. We had no engine 
trouble at any time on our trip.’ 

The New York- Philadelphia-Washington aero- -mail service 
is giving great satisfaction in official post office circles, and 
in a comparatively brief time new routes will he established 
in the Middle West. b 

“The success obtained in operating the aéroplane mail 
service,” said Postmaster General Burleson recently, “exceeds 
what I expected of the new route duirng its initial stages. 
The army has rendered a splendid service, which is not only 
a distinct contribution to the commercial world but is proving 
valuable training for the av iators who are about to enter upon 
a greater task in France.” 
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Bill for Federal-Controlled Aircraft Corporation 


Introduced in Congress 


T the request of John D. Ryan, in charge of aircraft pro- 

duction, Senator Chamberlain, Chairman of the Com- 

mittee on Military Affairs, on June 10, introduced a 
bill for the creation of a $100,000,000 corporation to handle 
aeroplane construction. 

The purpose of the measure is to speed up still further the 
production of aeroplanes for the American Army and to put 
the whole matter on a strictly business basis. Under Senator 
Chamberlain’s bill, the new corporation is to be Government 
controlled, and is to have the most complete charge of avia- 
tion from the production angle. 

Mr. Ryan’s reason for requesting passage of such a measure 
by Congress as stated in the press is said to have been his be- 
lief, that in no other way could he so effectively organize for 
speedy production, at the lowest cost compatible with good re- 
sults, as under a corporation charter. 

The Military Affairs Committee is to consider the measure 
at once, and is expected to report it without delay. 


Congressman Dent Presents Aircraft Figures to 
Military Committee 

EFINITE figures on the production of aeroplane motors 
D were submitted to Congress on June 7 by Representative 

Dent, chairman of the House Military Affairs Com- 
mittee. Up to May 18, he said, 5,294 planes actually had been 
delivered to the Government by the factories. A large pro- 
portion of these, 4,365, were elementary training planes. Ad- 
vanced training planes to the number of 620 were delivered. 

Only 114 combat planes were completed and turned over to 
the Government at this date. In addition, 195 experimental 
planes were manufactured. They were designed’ mainly for 
the purpose of trying out new ideas in aviation and ia finding 
the types of planes best adapted to certain kinds of motors. 

Engines were manufactured in greater number than planes 
but were in a somewhat similar ratio. Those for elementary 
training were 6,126, for advanced training 1,825 and for com- 
hat 1,043, a total of 8,994. The reason for the advance in the 
proportion of combat engines is that in actual service it is 
necessary to have a greater number of engines for every plane 
than in training. Facilities for manufacture also figured in the 
output. 

Mr. Dent said 31,846 machine guns had been delivered, but 
the Signal Corps has not received its allotment from this 
number. Although 843,735 bombs largely for aeroplane work 
had been ordered none had been delivered on May 18. Of 
1,077 balloons contracted for 120 had been delivered. 

The United States has twenty-seven flying fields, including 
two fields started Thursday, June 6. There are also seven 
ground schools for flying officers and two schools for non- 
flying officers. The United States has 3,467 aviators at home 


and 1,746 abroad, a total of 5,646. Altogether the Signal Corps 
has an enrollment of 99,001 enlisted men in the United States 
and 38,367 abroad, a total of 137,368. More than 4,000 men are 
awaiting assignment to ground schools. The number in at- 
tendance at the ground schools is 3,394 and at the primary 
flying fields in the United States 3,398. 

There are 152 receiving instruction in the pursuit schools, 
432 in observers’ schools, 542 at bombing schools and 1,036 at 
the advanced schools. Balloon observers also are receiving 
training on this side, 316 receiving instruction at this time. 

According to the figures of Mr. Dent, seven American aerial 
squadrons are actually at work over the American lines. 
This does not include American planes that have been co- 
operating with the French and have not yet been assigned to 
an American aerial unit. 


The Aircraft Investigations 
June 4 


HE Sub-Committee of the Senate Committee on Military 

Affairs including Senators Charles S. Thomas, Colorado, 

chairman; Hoke Smith, Georgia; James A. Reed, Mis- 
souri; Joseph Frelinghuysen, New Jersey, and Harry New, 
Indiana, expected to complete, on June 4, a two-day in- 
quiry into the progress of the aeroplane production so far as 
the plant of the Curtiss Aeroplane and Motor Company are 
concerned. 

Senator Thomas of Colorado, speaking personally, and as 
reported in the press, said that what had been found so far 
had been gratifying. 

“They are doing more toward the production of aeroplanes 
than we had reason to expect and there appears to be pros- 
pect of a greatly increased production,” he said. 


June 5 


Nineteen thousand Liberty motors, produced mainly in 
Detroit, will have been delivered to the government by Sep- 
tember 1, 1919, according to members of the committee in 
charge of the Senate Investigation into aircraft production 
who arrived at Detroit June 5 to inspect local factories. Sena- 
tor Hoke Smith of Georgia was the only member of the com- 
mittee absent. 

Senator Thomas of Colorado, chairman, said the Govern- 
ment “needs aeroplanes on the French front and needs them 
badly.” 

June 6 

The Senate Sub-Committee, who aré visiting Detroit to 
inquire into the production of Liberty motors and aeroplanes, 
express the opinion that manufacturers here have not been 
remiss in efforts to produce, and they are not profiteering. 

Senator Charles S. Thomas of Colorado, Chairman of the 
sub-committee, said, according to press reports: 

“Production of Liberty motors here in Detroit has not been 
sufficient to satisfy needs; it has not been up to expectations, 
but it has been commensurate with possibilities. There is 
every evidence that difficulties have been overcome and or- 
ganization perfected and that the local makers of this engine 
are on the eve of very great production. I don’t want to say 
that the committee is satisfied with production, but we are sat- 
ished with prospects. There are matters to be remedied which 
I can’t talk about now.” 

June 6—Hughes Investigation 

Gutzon Borglum, whose sensational accusations against 
officers and others connected with Government aircraft pro- 
duction, were aired before President Wilson asked Charles 
E. Hughes to act with Attorney General Gregory in investi- 
gating such charges, was examined to-day by the Attorney 
General, Mr. Hughes and Assistant Attorney General Frier- 
son. He was closeted with the investigators all day, his testi- 
mony being recorded in full by stenographers. 


It is understood Mr. Borglum told in detail of how he first 


became interested in the nation’s aeroplane programme and of 
the facts he uncovered in his investigation with the sanction of 
the President. He also is said to have explained his connec- 
tion with an aeroplane manufacturing project of which he was 
one of the promoters. His testimony was not made public 
and officials declined to say whether he would appear again. 

Another investigation under way by the Department of 
Justice to determine whether there was graft or extravagance 
in connection with the Government shipbuilding plant at Hog 
Island will not be completed for some time. Assistant At- 
torney General G. Carroll Todd, in charge of the inquiry, said 
to-day he did not know how much longer the work would 
take. 

June 9 


Members of the Senate Military Sub-Committee investi- 
gating aeroplane production, returned to Washington June 9. 
after visiting plants in Buffalo, Detroit, Indianapolis, and 
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Orville Wright Believes Aero Attack Possible 


Dayton, Ohio—That an attack from the air 
by a German aeroplane at this time is only a 
remote possiblity is the sentiment expressed _to- 
day by Orville Wright, inventor with his bro-her, 
the late Wilbur Wright, of the first heavier than 
air flying machine. 

“It is entirely within the realm of possibility 
to transport an aeroplane of a smaller type from 
Germany to the shores of New York,” said Mr. 
Wright. “A machine could be knocked down 
and stored in a submarine of sufficient size and 
Capacity, but aeroplanes that bombed cities in 
this war are of the bombing type, entirely too 
large and massive to admit of transportation by 
submarine. A smaller machine could do but 
little damage over New York and the pilot would 
have to understand the minute he shot from the 
submarine that he was on a hazardous mission. 

“Assembling an aeroplane on top of a sub- 
marine would require an unusually quiet sea and 
the submarine would, of course, have to ride on 
the surface of the ocean, a perilous thing just 
now. The enemy will be working at a tremen- 
dous disadvantage if he undertakes to make an 
aeroplane raid upon our Eastern ports,” said 
Mr. Wright. 

Such an attempt on the part of Germany would 
only serve to stimulate our people to greater 
enthusiasm and excite a more militant spirit 
throughout the éntire nation. 


Aeroplanes in Enemy Radio Hunt 


Atlantic City, June 8th.—Aeroplanes are as- 
sisting in searching a wood in New Jersey which 
is suspected of concealing wireless appara‘us 
used by German agents in communicaing wi-h 
submarines off shore. 


New Air Service Insignia 


Washington, D. C.—The General Staff has 
under consideration several designs of insignia for 
the Air Service, but no insignia has been definite- 
ly settled upon. An officer assigned to any 
branch of the Service for which no distinctive 
insignia is provided wears the insignia of his 
regular branch. An officer who has been called 
to service from the Reserve Corps or assigned 
to special duty, and also unassigned officers, may 
wear the special service insignia, which is the 
coat of arms in a circle; or it may be better de- 
scribed as a cut-out coat of arms surrounded by 
a circle. It has been decided not to continue the 
use of the coat of arms superimposed on a disk 
which was formerly worn by officers on special 
assignment. 


. Air Raid Precaution Continued 


As we went to press last week notice was made 
of the Police Commissioner’s order that all un- 
necessary lights in New York City should be 
darkened. The precaution is being continued 
and subsequent regulations issued, 

Commissioner of Police Enright has issued the 
following instructions: 

“The Police Department desires to notify all 
residents of the city through the press, that in 
the event of raids on this city by enemy aero- 
planes. the following signals will be given: 

“Siren horns or whistles will be sounded con- 
tinuously for ten minutes. When this signal is 
given every one should immediately open the 
windows of their homes or offices and go at 
once to the cellar of the premises. 


Major John Purroy Mitchel, ex-Mayor of New 

York, now statione! at the North Island Avia- 

tion School at San Diego, Cal. @ Committee 
on Public Information 


_ “When the danger has passed a signal will he 

given by short blasts of siren horns or whistles 
at intervals of one minute each for a period of 
twenty minutes.” 

Fifty aeroplanes from the Hempstead aviation 
field have been patrolling the coast between Con- 
ey Island and Montauk Point in search of sub- 
marines. They were all equipped with machine 
guns, bomb dropping devices, and each carried 
a cargo of bombs. They flew in fleets of eight. 
in V-shaped fdrmation. 

Similar flotillas have been operating from ‘Bly 
Shore, New London, Conn., and Block Island. 
The coast has been divided into zones and each 
fieet will operate in its own zone. 


Signal Corps Needs Radio Experts 


Washington, D. C.—An appeal for enlistment 
of radio and buzzer operators has been made by 
the Signal Corps. 

The demand for specialists in the American 
Army is increasing daily. Mechanics and tech- 
nicians of every kind, including radio, buzzer, 
telegraph, telephone and cable operators. 

It is important and interesting work, 
without this branch of service the Army’s ‘‘ears” 
would be stopped and in many instances its 
“eyes” would be valueless. Men who are expert 
telegraph and radio operators in civil life have 
an opportunity here to continue their speciallty. 

In nearly every large city the Federal Board. 
through local school authorities, has established 
schools of radio communication where all men of 
draft age who have not-yet been called may re-, 
ceive preliminary training in the operation off 
buzzer and radio ins’ruments. 


since 
‘ 


The Signal Corps is particularly in need of 
highly trained technical personnel. Electrical en- 
gineers and men with good fundamental training 
in engineering or physics will find excellent op- 
portunities for service of a character which will 
permit them to make use of their training and 
experience. Men of satisfactory qualifications are 
given three months’ training in special Signal 
Corp’s schools, operated under the supervision 
of the Land Division of the Signal Corps, and 
are given every opportunity to take examinations 
leading to promotion. 


Acroplanes for Independence Day Unity Parade 


New York City, June 5th—At a meeting of 
the Mayor’s Committee on National Defense, 
Augustus Pos’, representative of the Aero Club 
of Ameirca and honorary secretary of the Aerial 
League of America, proposed that an air parade 
be made part of the pagaent parade, which was 
being planned for Independence Day. 

“Not only,” he said, “would there be American 
ar squadrons, if they can be spared from the 
hunt for Hun submarines, but Italian and French 
planes along the line of march.” 

the National Government was represented at 
the meeting by Collector of the Port Byron D. 
Newton, and among those assisting in the delib- 
erations \were Captain Whitwell, head of the 
British War Mission; A. S. Somers, President of 
the Board of Education; Henry McDonald, Chair- 
man of the Mayor’s Committee on National De- 
fense; Joseph Appel, representing John Wana- 
maker, and other prominent citizens. 


Acro Map of Kelly Field Being Prepared 


An aerial map of the great army aviation train- 
ing field at Camp Kelly, near San Antonio, Tex- 
as, requiring more than 40,000 photographic ex- 
posures, is being prepared at the section of 
Reconnaissance Photography of the Flying De- 


partment. A considerable section of the map has 
already been prepared. Many of the individual 
photographs, taken by aviators, have been as- 


sembled, and when complete the map will give 
a birdseye view of the field. 

The photographs are taken from aeroplanes 
flying at a height of 5,000 feet and traveling 
sixty to seventy miles an hour. Each photo- 
graph covers an area of two-fifths by three-fifths 
of a mile. When finished, they are placed to- 
gether and form sections of the map. 


New Aerological Stations Planned 


Suitable sites for additional aerological stat’ons 
for the observation, measurement and investiga- 
tion of atmospheric phenomena in the aid of 
aeronautics have been selected by the Weather 
Bureau at Broken Arrow, Okla.; Ellendale, N. 
Dak.; Droesbeck, Tex.; Leesburg, Ga:; and 
Royal Center,.Ind. This was done under the 
Army appropriation act for the year ending 
June 30, 1918, authorizing $100,000° for this 
purpose. Installation of equipment has been 
completed at the Ellendale station and daily free 
air observations are being obtained. It is ex- 
pected that free air observations will be begun 
at the other four stations about July Ist. The 
work to be conducted at all of these stations is 
similar to that at Drexel, Nebr., where daily 
kite flights are made, and about twice each 
month the atmospheric changes during the day at 
different altitudes are studied by means of suc- 
cessive flights continuing from 30 to 40 hours. 


A group of Nieuports at an aviation field in France getting ready for the day’s work. @ Committee on Public Information 
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Aviation cadets working on the clay pigeon rifle range, North Island, San Diego 


British Aircraft Ministry Officials 


London, Eng.—According to information given 
in Parliament, the following is a part.al list of 
the principal departments and the names otf 
omeiais in charge of the Ministry of Munitions: 

Finance Group: Aircraft and Explosives li 
nance, Sir Philip Henriques, K. B. E., director. 

Ordnance Group Controller, Timber Sup- 
plies, Mr. D. Ban, C. B. E. 

Air Group: Aircraft Production, vacant. As- 
sistant Director General, Sir Henry Fowler, K 
B. E. Controllers: Supply, Brig. Gen. W. 

exander. Technical, Lt.-Col. J W. Weir, C 
M. G. Director, Inspection, Lt.-Col. R. K. Bag- 
nall-Wild Controller, American Assembly, Mr. 
Alexander Duckham. 


Augustus Post Gives Aviation Lecture 

White Sulphur Springs, W. Va.—Greenbrier 
sojourners heard a most interesting talk on 
aviation when Augustus Post, Honorary Secre- 
tary of the Aerial League of America and acting 
secretary of the tloreign Service Committee 
of the Aero Club of America, talked on the 
aviation programme in the war. Official pictures 
of aviation in France, authorized by the French 
Government, were shown. 


Naval Aviation Enlistments Open 


The commandant of the Third Naval District, 
280 Broadway, has requested us to publish the 
following news items concerning enlistment in 
the Naval Aviation section: 

Here’s a chance to enroll in the United 
States Naval Reserve Force and work at 
your own trade. 

The naval aviation section needs a great 
number of men immediately. Good ratings 
and good pay are possible for qualified men. 


When one of the defenders of Paris made a bad landing. 
streets of the Frerch capital. 


Here is the list of ratings and the necessary 
trades. : 

Machinists’ Mates — General machinists, 
au.omobile mechanics and assemblers, tool- 
makers, diemakers and similar mechanical 
trades. 


Uuartermasters—Cutters and cloth fitters, 


upholsterers, canvas workers, painters, tent 
riggers " 

Carpenters’ Mates Woodworkers of all 
kinds. 


Blacksmiths—Toolsmiths, 
nace men, etc 
Coppersmiths 
Shipfitters and all 
workers. 
Applicants must be American citizens from 
18 to 35 years of age. Draft registrants will 
be accepted upon presentation of a letter 
from their local boards. 

Men of the foregoing trades will be sent 
to school for special training. Applicants 
may enroll at 51 Chambers Street, New York, 
or at any Naval Recruiting Station in the 

United States. 
There you are. Now sign up and help 
the Navy Airboats get the U-boats.”’ 


forge men, fur- 


kinds of sheet metal 


Washington to Boston Sky Post Route Being 
Charted 


Meterological observations were taken by Lieut. 
James C. Edgerson, of Washington, Wednesday 
in a flight between Washington and Philadel- 
phia. The readings of the instruments were an- 
nounced by the Post Office Department. 

Flying over Laurel, Md., at an altitude of 
15,300 feet, the pilot found the temperature 
reading at 60 degrees, while it registered 90 as 
he left the ground at Potomac Park in Wash- 
ington 


A French machine wrecked in the 


@Committee on Public Information 


Wind velocity was materially decreased at this 
high altitude, and the engine power slightly re- 
duced. The cests were made in a new plane. 
The Post Office department officials are seeking 
an air lane which will permit iast fl ghts in the 
delivery of the mail. 


Chanute Field News 


Rantoul, Ill—It has been announced that a 
trainer for the flyers will be sent to Chanute 
Field in the near future, whose duties will be to 
see that aviators are fit for flying before they 
make their trips. This plan of placing a trainer 
in Government aviation camps has been urged by 
Walter Camp, the well-known authority on 
sports, and the Aero Club of America. 

Flyers from Chanute Field made a cross coun- 
try trip to the Ravisloe country club, near Chi- 
cago, on June 8th to boost the Red Cross Golf 
Match. Chick Evans and Jerome Travers were 
among the participants in the match. A large 
sum was raised. 

The University of Illinoi$ baseball team de- 
feated the Chanute Field nine recently by a 
score of 13 to 4. The game was witnessed by a 
saige proportion of the cadets ana toca! cu 
thusiasts 


British Like Liberty Motor 
Tests of the Liberty motor made in England 
“place the engine at once in the first line of 
high-powered air engines,” the British Air Min- 


ister cabled Lord Reading, British Ambassador 
to the United States. 
“The British technical authorities,’ said the 


message, “have reportd to the Air Minister that 
the Liberty engines have now been subjected to 
sufficient air experiments in England to warrant 
confidence in this engine. Excellent results have 
so far been obtained, which place the engine at 
once in the first line of high-powered air 
engines, 

“Naturally service experiment in the field is 
still to be obtained, but the Liberty engine will 
be a most valuable contribution to the allied 
aviation program, and the United States should 
develop production with every confidence. 


Post Graduate Course in Executive Work 


An order just issued by the Director of Aero- 
nautics makes provision for special training 
along executive lines for all such newly-made 
officers who may show ability in the conducting 
of the departments which go to make up a mili- 
tary post. A post graduate course in the man- 
agement of offices like Disbursing Officer, Supply 
Officer, Engineer Chief, Executive Officer and 
similar positions is prepared for them. There 
seems to be a dearth of such officers. 


Inquiry Into Aero Accidents Proposed 


Washington.—A resolution calling for a Con- 
gressional investigation of accidents at Aviation 
Camps was introduced June 5 by Representative 
Husted, of New York. 

Accidents in the last five weeks, the resolu- 
tion says, show that some have heen due to 
defective construction or negligent inspection. 


Bruner in Flight for Ww. S. S. 


Harold M. Bruner, a youthful aviator, made 
his initial flight of the season on Decoration 
Day, when he gave three successful exhibitions 
before a large crowd at the Erie Exposition. He 
dropped literature in aid of War Savings and 
Thrift Stamps. A special permit was obtained 
from the Joint Army and Navy Board to allow 
him to make this exhibition flight. He has ap- 
plied to Washington to enter the Naval Air 
Service. 


At the Aviation Training Schools and Camps 


The commandant of the Dunwoody Naval 
Training School has been authorized to enroll 
a second unit of twenty-five men as student offi- 
cers for the Naval Reserve Flying Corps for 
ground training at Dunwoody. Men of the first 
unit, having successfully passed their examina- 
tions upon arrival at the Massachusetts Institute 
of Technology, have been detailed in small groups 
to Akron, Pensacola, Miami and Key West for 
fighting soe Chief Master-at-Arms W. East- 
man, U.S.N.R.F., who was in charge of the first 
unit, has returned to Minneapolis, however, and 
has been commissioned ensign to assist in the 
instruction of the new recruits. 


The flying season was officially opened at the 
U. S. Naval Training Station, Great Lakes, IIl., 
when Lieut. Lee Hammond and Ensign D. P. 
Forbes made a tryout flight over the camp. 
Flights will be made daily for the remainder of 
the season, weather permitting. 

To facilitate flying at the lake, a new south 
entrance is being constructed on the boat house. 


Camps and Schools 


A most peculiar accident happened near Baby- 
lon, L. I., on June 3rd. A marine aeroplane at- 
tached to the naval station at Bay Shore, during 
a manoeuvre today, struck the top mast of the 
Commodore, a sailing yacht belonging to John 
Vanderveer, and then tumbled heaton into 
Great South Bay. The accident accurred a short 
distance out of the bay, between Babylon and 
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Bay Shore. The pilot was endeavoring to make 
a circle just above the vessel, but misjudging his 
distance drove the nose ot his plane against 
the mast. 

The pilot was rescued by a crew 
naval station. 


from “the 


Two American aviators, Ensign Roleau and 
Mechanic Harrington, were brought to port on 
June 4th by a U. S. patrol boat, which had 
rescued them from their disabled hydroaeroplane 
adrift ten miles southeast of Sankaty Head, at 
the east end of the island. The machine sank 
soon after the two men were taken off. They 
had been forced by engine trouble to alight on 
the wacer on June 3rd. 


Camp John Wise, the balloon observation 
school, is to be further enlarged. It is reported 
that approval has been given for taking over 
44 acres near the school. 

As originally laid out, Camp John Wise was 
located on 60 acres of land. Since its estab- 
lishment, it has been twice increased in size. 


May 24th 
Lieutenant Edward Rickenbacher, of Colum- 
bus, Ohio, has shot down his third enemy 
machine. The latest victory was achieved 
near Thiaucourt. 


An American aerial pursuit squadron is oper- 
ating over the American sector northwest of 
Toul. All the pilots whose air exploits have 
been recorded up to this time belong to this 
squadron, which has a special insignia. The 
squadron is flying Nieuport chasing machines. 


General Pershing’s official communique of 
May 24th reports that “In Lorraine on May 2ist 
a_ hostile aeroplane flying over our lines was 
disabled and forced to land in our own terri- 
tory. There it was destroyed by our artillery 
fire adjusted with balloon observation.” 


An American Escadrille, composed of avia- 
tors chosen from among the best American 
pilots, in the future will help to defend Paris 
against enemy air raids. 

Offer of this help was made spontaneously by 
the chief of the American Aviation Service and 
accepted by the French Government through 
M. Dumesnil, Minister of Aviation. 


Corporal R. Sidney Drew, son of Sidney Drew, 
well known on the screen and the stage and a 
nephew of John Drew, the actor, who enlisted 
in the French aviation corps in 1917, was shot 
down in a fight with an enemy plane inside 
the German lines, according to information re- 
ceived in New York. 


Major Raoul Lufbery left his life story two- 
thirds written. His comrades say it was one 
of the most thrilling books of the whole war. 
Luibery was writing the book in French, and 
Captain David Peterson was translating it into 
English. The American aviators are urging 
Peterson, who was Lufbery’s closest friend, to 
finish the book immediately. It is not only 
literature, but it is believed it would be vital 
in stirring up America. 


May 25th 


Lieutenant Edward Buford, Jr., of Nashville, 
Tenn., shot down a German aeroplane near St. 
Mihiel in a daring battle over the German 
lines. Buford was attacked by four enemy 
aeroplanes. He picked out one of the fliers 
and gave battle, who attempted to maneouyre 
him into the center of the other German fliers. 
Huford, however, eluded them, quickly swing- 
ing homeward. One of the Germans tried to 
head him off with the result that he went 
crashing to earth. ~ 


A dispatch from the American headquarters 
on the Bich front, cabled by the Associated 
Press on May 25th, reports that four American 
aviators have been brought down over the 
German lines. 


May 26th 


The Cross of War was given to Lieutenants 
Walter V. Barneby, Pilot, of Oklahoma, and 
Kenneth B. Culbert, observer, of East Orange, 
N. J., for their courage and skill on a trip 
over the enemy lines, which resulted in the 
death of both. They were making observations 
Over an important sector of the German line 
when bombarded by powerful aircraft guns. 
Despite the heavy barrage, they completed 
their task, but in returning their crippled ma- 
chine toppled to the ground when just over 
our lines. 


Lieut. Douglas Campbell, the first American 
trained “Ace,” is reported to have been slightly 
peuaded in a fight with another German aero- 
plane. Y 

The honor of being known as his country’s 
first American are “ace’’ was earned spec- 
tacularly by Lieut. Douglas Campbell on May 
$list in a twenty-minute air battle. Campbell 
downed his first enemy aeroplane on April 15th, 
his second on May 21st, and three more in the 
subsequent ten days. 
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College Training for Drafted Men 


Washington, D. C.—Special training of drafted 
men by universities and collegés is working suc- 
cessfully. The committee on education and spe- 
cial training of the War Department, in a re- 
port, shows that the University of Pittsburgh 
is training 650 men for service as gas engine and 
automobile mechanics in the army. When the 
plan was announced in March, the University of 
Pittsburgh discussed provisions of training and 
housing 100 men. Less than a month later 326 
men were taking instruction, and this number has 
since increased to 650. It is anticipated that the 
number will reach 2,000 by August Ist. 


The work at this university is confined to the 
training of gas engine and automobile men. The 
equipment facilities for this work are particularly 
complete at this university. 


Paris-London Air Mail 


Paris.—Aviators De Vienne and Lorgnat flew 
from Paris to London and back in a hydroaero- 
plane in three hours ‘and ten minutes, carrying 
mail, on May 28th. 

It was the first trip in connection with an 
aerial postal service between England and France 
which is being organized. 


THE EVOLUTION OF AERO ENGINE WEIGHT 


HE War Department authorizes the follow- 
[eee statement of evolution in aircraft engines 

prepared by the National Advisory Commit- 
tee for Aeronautics: 

The first man-carrying aeroplane flights were 
made in December, 1903, with the Wright 
Brothers’ engine developing 12 horsepower and 
weighing 152 pounds or 12.7 pounds per horse- 
power. In 1910, seven years later, the average 
horsepower of aeronautic engines had increased 
to 54 and the weight decreased to 5.7 pounds 
per horsepower. In another seven years, 1917, 
the average power output had advanced to 243 
horsepower and the weight decreased to 2.8 
pounds per horsepower. In March, 1918, the 
Liberty twelve developed 432 horsepower for a 
weight of 808 pounds or 1.86 pounds per horse- 
power. At the present time, May, 1918, the 
Liberty twelve is yielding a maximum of 450 
horsepower for a weight of 825 pounds, or 1.83 
pounds per horsepower. 

The following table shows the advance in the 
average power-weight ratio by years for the 
engines in actual flying use. It is to be espe- 
cially noted that the Langley-Manly engine, built 
in 1901, was nine years ahead of its time in 
the matter of power output and sixteen years 
ahead in its weight per horsepower. 


In 1917, the Liberty twelve was 65 per cent 
more powerful and 28 per cent lighter per 
horsepower than the average in service for that 
year. So far this year, these figures are probably 
changed to 50 per cent and 25 per cent respec- 
tively, which indicate the advance of the Liberty 
over the average engine in service at the present 
time. 


AIRCRAFT ENGINE EVOLUTION 


Horse Wt. per 

Year Power Wt. H.P. 

Langley-Manly Engine.. 1901 52 151 2.9 
Original Wright Bros... 1903 A) ee) al7/ 
Improved se MeKa:! 16 180 11.4 
a 1905 19 180 9.5 

Redesigned ~ eo IOS aS. iB 

Average on market..... 1910 54 309 5.7 
Wolseley Engine....... 1913 147 720 4.9 
Average on market..... 1914 UI 243 7309) 
ue = Sebi ne ter NOUS, 193} Sle 3.8 

BS wiercar et 1916 185 570 3.1 

w a Sateen 1917 243 693 2.8 
DBibertys 12" Cyl) cee 1917 400 801 2.0 
e “ ** (March) 1918 432 808 1.9 

sf se eee (May) 1918 450 825 1.8 


The average consumption of fuel decreased 
from about .8 pounds per horsepower in 1903 to 
about .65 pounds in 1914, since which it has 
slowly dropped to .55 pounds in 1918, and, for 
the Liberty, to .50 pounds. The present Liberty 
consumption is approximately .46 pounds per 
horsepower hour. 


Illustrating the advance made, the Wolseley 
Company in 1913 could only obtain 147 horse- 
power at 1400 revolutions per minute from eight 
cylinders, five inches bore by seven inches stroke, 
or 18.375 horsepower per cylinder. This is the 
same size cylinder as used in the Liberty which 
now gives 450 horsepower, at 1800 revolutions, 
from twelve cylinders, or 37.5 horsepower per 
cylinder, which is double the power per cylinder 
obtained in the Wolseley. Even if we reduce the _ 
Liberty results to the same speed as the Wolse- 
ley, that is, 1400 revolutions, the Liberty still 
represents a great advance, for at that speed 
350 horsepower are developed, or 29.2 horse- 
power per cylinder. Moreover, ~the Wolseley 
we-ghed 4.9 pounds per horsepower as compared 
with 2.3 pounds for the Liberty at the same 
speed, or 1400 r.p.m. 


AIRCRAFT ENGINE EVOLUTION 
NATIONAL ADVISORY COMMITTEE 
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Duesenberg Making Addition to Plant 
Elizabeth, N. J.—The Duesenberg Motors Corp. 
is planning an addition to its plant. This will be 
used as a motor testing department 


Detroit Valve & Fittings Dividend 
Detroit, Mich.—The Detroit Valve & Fittings 
Co. has declared a monthly dividend of 1% per 
cent on common stock, payable May 31st to stock 
of record May 25th 


Recent Incorporations 
Albany, N.Y.—The Ideal Oil & Products Corp., 
of America, Manhattan, was chartered under the 
laws of the State of New York to make castor 
oil, with a ca zation of $100,000. The incor 
porators are St. Clair, H. L. Maynard, J. S 

Evits, of 501 fth Avenue, N. Y 
The Overseas Equipment Co., of Manhattan, 
was incorporated with a capitalization of $5,000 


for the manufacture of aeroplz boats and 
accessories. The incorporators W. Red 
field, J. Keegan, of Sedgwick and 67th 
Street, Brooklyn 


Robert Lea Talks On Gyroscopes 


Cleveland, O At a meeting of the Cleveland 
Section of the Society of Automotive Engineers, 
Robert B. Lea, of the Sperry Gyroscope Co., 
gave an illustrated lecture on the adaptations of 
the gyroscope. Gyroscopic stabilization of air 
craft and seagoing vessels and the application of 
the gyroscope to the compass were the principal 
subjects of the stereopticon and moving pictures 
shown 


Want Copper at 30 Cents 


Washington, D. C.—Representatives of the cop 
per industry met in Washington last week and 
stated that 23 cents per Ib. is insufficient and 


asked for an increase to 30 cents per lb: for the 
3 months beginning June 1 Small producers 
said that they would have-to discontinue busi- 


ness unless the new price is fixed at least 30 
cents 


1500 Liberty Engines Already Made 


Detroit, Mich.—More than 1500 Liberty avia- 
tion engines have been produced to date, accord- 
ing to Automotive Industries. At this time four 
concerns are in production Packard has pro- 


duced more than 800. The Lincoln Motors com- 
yleted 150 in April, and will complete 200 in 


May. Cadillac and Buick have both started pro- 
duction Ford will be in production in 2 
weeks. Packard is producing 25 engines daily at 


present. 


Director of Oil Conservation Appointed 


Baltimore, Md.—W. Chaplin Robinson, head of 
the William C. Robinson & Sons Company, the 
oldest oil house in the United States and of 
the Robinson Oil Corporation, has been called by 
the National Government-to become Director of 
oil conservation for the United States. Mr. Rob- 
inson is winding up his business and will join 
the forces of the tuel -Admin-siration. 

Mr. Robinson will endeavor to ve at least 10 
per cent on the oil consumption throughout the 
country. 


Personal Pars 
Lieut. Charles MeGhee Tyson, U.S.N.R., mar- 
ried Miss Betty Carson, of Highlands, N. Y. 
Lieut. Tyson is a naval aviator and the son of 
3rigadier General Tyson, of Knoxville, Tenn. 


Caleb S. Bragg, automobile race driver and 
aeronaut, and members of the Aero Club of 
America, who has been stationed for some time 
at McCook Field, is to succeed Major Smith as 
director of flying at McCook Field 


Major Delos C. Emmons has been made com- 
manding officer of the United States Aviation 
School at Mather Field, Sacramento, Cal 

Albert H. Hudson, formerly general purchas- 
ing agent of the Wright Martin Aircraft Corpo- 
ration, New York, has assumed the duties of 
purchasing agent of the American International 
Steel Corporation, New York 


John H. Nelson has resigned from the Bureau 
of Standards, Washington, D. C., to become re 
search engineer with the Wyman-Gordon Com- 
pany, Worcester, Mass. 

Lieut. Thomas Seymour Knap, of the Aviation 
Section, Signal Reserve Corps, was married on 
June 5th to Miss Dorothy Harding, daughter of 
Mr. and Mrs. G. F. Harding of Brookline, Mass. 


The engagement of Miss Edith K. McCabe, of 
Brooklyn, to Lieut. Chas. L. Foote, A ‘ion Sec- 
tion, of Cambridge, Mass., is announced 


Secretary of War Newton D. Baker addressing the employees at the Standard Aircraft Cor- 
poration’s works at Elizabeth, N. J. 
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C. E. Bedell has been appointed superintendent 
of the boat-hull works of the Curtiss Aeroplane & 
Motors Corp., Buffalo, in the old experimental 
shop at Austin Street. 


Secretary Baker Visits Standard . 

On June 6th Secretary of War Baker visited 
the Standard Aero Corporation’s factory at Eliz- 
abeth, New Jersey, for a tour of inspection. 

Some thirty executives of the factory were 
called into President Mingle’s office to meet the 
Secretary, and he got a line on industrial mob- 
ilization when he found on questioning them 
that they were all newcomers to Elizabeth. 

Moved by what he saw in one of the secret 
places, the Secretary told them that now he 
could indeed assure General Pershing that he 
was going to be emphatically backed up in the 
air. He promised the men great “‘doings’” when 
their handiwork was ready for business. 

Everybody else in the big works then wanted 
to see and hear the Secretary, so an impromptu 
outdoor meeting was arranged and messengers 
sped through the shops to summon the workers. 
When they had assembled Mr. Baker told them 
something of his experiences at the front in 
France and how when he arrived at an American 
aviation field he was welcomed by an aerial es- 
cort of 100 planes, flying in perfect formation 
and alignment. The sight reminded him of how 
important and responsible was the work of the 
builders of aircraft, and it had therefore greatly 
pleased him to observe how keen and careful all 
the Standard workers were. 


Fiat Considering After-War Problems 


Not the least difficult of the many problems to 
be faced at the end of the war will be provisions 
for workers likely to be thrown out of employ- 
ment during the interval between the cessation 
of war contracts and the resumption of normal 
civilian business. This danger threatens the 
automobile and general engineering businesses 
more than any others, for the army’s require- 
ments of cars, lorries, aeroplane motors and other 
similar material has caused all these factories to 
develop considerably and has increased the num- 
ber of workers in same cases several hundred 
per cent. 

Far-seeing factory heads are already laying 
plans so that the increased staffs and enlarged 
plants may be employed to ther full capacity on 
the production of material for which there is 
likely to be a demand. But there are so many 
factors over which business men have no control 
that despite all their precautions there may be a 
period of transformation during which it will be 
dfficult to keep all workers fully employed. 

Realizing this, the Fiat Company has already 
taken the initiative, in conjunction with the 
Motor Manufacturers’ Association of Turin, of 
forming a special fund to relieve unemployment 
during the period immediately following the ces- 
sation of hostilities. This fund makes provision 
for the 50,000 workpeople employed in the 
Turin motor and metal working industries, 80 
per cent of these workpeople being in the Fiat 
shops. 

Funds will be obtained by a deduction from 
the workman's wages and by contributions from 
employers. These funds will be controlled by a 
joint committee of three manufacturers and 
three members of the trade unions. Relief will 
be given on a sliding scale, according to the 
length of time the man has been employed, and 
whether he is married and has children or not. 
Relief will be stopped on a man resuming work, 
or if he fails to report himself for work after a 
situation has been found for him. The funds 
can also be made use of to transfer men to an- 
other locality if by so doing they can more read- 
ily find employment. 

This fund is in addition to existing out-of-owrk 
or benefit societies, and is intended to supple- 
ment them temporarily during an_ exceptional 
period. It is hoped in this way to attenuate, if 
not altogether remove, cases of hardship during 
the reconstruction period following the war. 


London-Paris Aero Mail 


Paris.—The subject of aerial postal lines from 
Paris to St. Nazaire and from Paris to Nice” is 
being studied by the Postal Administration, with 
the eventual extension of the service to Rome 
and Corsica under consideration. Two aviators 
made an experimental pos‘al trip from Paris to 
London June 6th. They used seaplanes, carry- 
ing 300 kilograms of mail matter, and the trip 
to London and return was made in five and one- 
half hours. 
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THE COPLEY PRIMER—A MINIATURE 
STARTING CARBURETOR 


HAY starting of gasoline engines is due to 
the fact that the fuel now on the market has 
been reduced in specific gravity until the energy 
developed in the present day carburetor at crank- 
ing speeds is not sufficient to vaporize it. This 
condition is, of course, very much aggravated by 
cold weather. Sufficient energy must, therefore, 
be used to break up the fuel before a quick start 
may be expected. There are two ways of pro- 
ducing this energy. One is by using electricity 
for heating to vaporize the fuel and the other 
is by mechanical means to atomize it. The 
inventor of the Copley Primer has elected to 
use the atomizing principle, as it is by far the 
quicker method and may be used on all engines 
whether electrically cranked or not. 

Referring to the blue print (cut) it will be 
noticed that the primer is screwed into the 
intake manifold above the throttle. In the primer 
is a plunger valve which normally remains closed 
and means are provided to insure it against leak- 
ing any air into the manifold when closed. 

In the primer is a small air passage, 1/16” in 
diameter into which atmospheric air passes after 
leaving the ball check valve. This stream of 
air passes directly over and against the gasoline 
nozzle and thence to the intake pipe and engine. 
In starting, the throttle is closed practically 
down, that is just off the stop screw. The primer 
is opened and held open while the engine is 
cranked. It will be seen that the depression in 
the manifold will induce a terrific speed of air 
through the primer, which produces the required 
extra energy to atomize the heavy gasoline now 
being used. This has proved to be very success- 
ful and starting is effected in about three turns 
of the crankshaft. The weather has but little 
effect on the time of starting and all of the 
many cases of experimentation in the coldest 
weather seem to indicate that three turns are 
sufficient. We have tried all weather conditions 
down to 10 degrees below zero and even lower 
and the longest period of time required was 
about 15 seconds from the time the starting but- 
ton was pressed until the engine was firing 
regularly. I say firing “regularly” with under- 
standing of what “regularly” means in this case, 
for we always hold the primer open after firing 
begins until “regular firing’’ is accomplished. 

We have found that engines will operate satis- 
factorily on this principle of priming without 
any aid whatever from the carburetor. It has} 


‘also been found that the same size air stream 
and gasoline nozzle are all right for any sized 
engine from the Ford to the Curtiss Aeroplane 
Co.’s large engine. This large aviation engine 
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has been. started innumerable times on the third 
revolution of the crankshaft, when hand-cranked. 

A word should -be said segarding the use of 
the familiar “choker” of the carburetor. It is 
thought that the “choker’’ should accomplish this ~ 
desired result, but this is erroneous, because the 
choker, not being located right at the jet, does 
not furnish the energy necessary to atomize the 
fuel. Ail the choker does, is to produce in the 
manifold a higher degree of vacuum and hence 
draw out more gasoline from the nozzle, but 
this gasoline must be atomized if a quick start is 
to be expected. It must be a finely divided mist, 
and not a heavy rain, and it is just this condition 
ot. finely divided mist which is accomplished by 
the Copley Primer. 

International Aeronautical Instrument 
Corporation Formed 

New York City.—The International Aero- 
nautical Instrument Corporation has assumed 
all the assets and liabilities of the Aeronautical 
Department of A. Haustetter, a large optical 
concern of 308 Madison Avenue, New York. 
Mr. A. L. Haustetter is president and treas- 
urer of the new company, and Mr. A Johns is 
the secretary. The company will deal in altim- 
eters, air speed indicators, barographs and 
aeronautical compasses. 


Gasoline Prices Fixed 

Washington, D. C.—Prices of fuel oil for the 
Allies were fixed as follows: 

F. O. B. Gulf ports—514 cents per gallon by 
British Admiralty specifications. 5%4 cents per 
\ gallon by United States Navy specifications. 
| F. O. B. Atlantic Seaboard—71/, cents 
gallon by United States Navy specifica 
Prices of standard white kerosene were fixed at: 

fF. O. B. Gulf ports—7%4 cents per gallon. 
| Prices of standard white keroser.e were fixed at: 

F. O. B. Atlantic Seaboard —8%4 cents per 
gallon. 

Mexican reduced oil was fixed at 6 cents per 
gallon via Atlantic Seaboard. 

These prices became effective May 20 for 60 


_ per 
tions. 


days. The price of gasoline to the Allies was 
ffixed yesterday by the Fuel Administration as 
follows: 

F. O. B. Gulf ports—21 cents per gallon. 

F. O. B. Atlantic Seaboard—23™% cents per 


United States Navy specifications apply in both 
instances. Prices of aviation naphtha were fixed 
at the same time as follows: 
fk. O. B. Gulf por.s—30 cents per gallon. 

F. O. B. Atlantic Seaboard—32 cents per gallon. 
British specifications, 302 degrees Fahrenheit 
al boiling point, apply in both cases. 


THE BOSCH IMPULSE STARTER 


NE of the many reasons why the magneto 

is so firmly established as the supreme igni- 

tion system is the fact that it does not 
depend upon any other unit or units for its 
electrical output and. distribution of current. 

The magneto transforms mechanical energy 
into electrical energy. The moment the shaft 
of a magneto-equipped engine revolves, the mag- 
neto begins to generate electrical energy for 
apnition, and, following requirements, the higher 
the rate of speed at which it is driven the more 
intense are the sparks. 

To facilitate starting when necessary, the 
Bosch Magneto can be supplied with an Impulse 
Starter, which automatically ‘‘speeds up’ the 
magneto armature at the exact moment of firing 
the initial gas charge or charges, thus providing 
at even low speeds the full electrical capacity of 
the magneto. 

In a word, the Bosch Impulse Starter or 
coupling is a mechanical device for the purpose 
of obtaining positive and efficient starting, with- 
out the aid of batteries or a battery system of 
ignition. 

The Impulse Starter is located between the 
magneto drive and the armature; when the engine 
is cranked or barred over, the armature is held 
Stationary, while energy is being stored up by 
the compression of a series of springs. At a 
predetermined moment the springs are released 
and the armature is given a partial revolution at 
high speed. In this way, intense sparks are 


The Bosch Magneto and Impulse Starter ready 
for service 


provided and the engine given its starting 
impulse. : 2 

As soon as the engine commences its regular 
operation, or attains a speed of about 120 rpm, 
the Impulse Starter is automatically disengaged, 
the “Starter” ‘transmitting the driving energy 


to the magneto as a flexible coupling. 


Section drawing showing location of Bosch 
Impulse Starter 


The function of an Impulse Starter demands 
a strong, simple, reliable and rugged mechanism, 
properly balanced and of sufficiently generous 
dimensions to develop the power necessary for 
effective performance. 

The design of the Blosch Impulse Starter em- 
bodies all of these details, and is therefore 
entirely different from anything of its kind hith- 
erto available. It is totally enclosed in a dust- 
proof and waterproof aluminum housing, and is 
integral with the magneto itself. _ 

The operating parts are all high-grade steel, 
giving a high factor of safety, and built to with- 
stand indefinitely the sudden stresses to which 
they are naturally subjected. , 

The spring action is carefully balanced, impart- 
ing an even torque to the armature, and elim- 
inating all possible vibration. Unlike other 
devices of similar name, there is no added strain 
carried by the magneto bearings, the heavier 
part of the starter being carried on its own 
sleeve bearing. i 

The control of the “Starter” is by means of a 


lever mounted on a shaft porjecting from the 
front of the housing. The lever is so constructed 
that it can either be operated by hand or through 
the medium of a control connection. The proper 
movements for the lever are indirated by arrows 
on the name plate. 


The “‘Starter’’ is so constructed that should it 
accidentally be put into engagement while the 
engine iS running, it will not actually go into 
operation, consequently no damage will be done 
to the “‘Starter’’ or to the magneto. 

No attention whatsoever is required, with the 
exception of a few drops of oil every four or 
five weeks in the one oil cup with which it is 
fitted. This communicates with an automatically 
acting oil reservoir, and provides for all the 
lubrication that is necessary. 

The Bosch Impulse Starter is designed pri- 
marily for truck and tractor service in conjunc- 
tion with types DU4 and ZR4 Independent Bosch 
Magnetos for four-cylinder engines, but can be 
supplied also, on special orders, in conjunction 
with any standard types of Bosch magnetos for 
marine engines, automobiles, aeroplanes, station- 
ary engines, or for any other ignition service. 
The Impulse Starter is not an attachment, but is 
provided only as a part of new Bosch magnetos. 
Size and dimensions can be ascertained from 
the accompanying dimension drawings. 

Prices will gladly be quoted upon receipt ot 
request, stating size and type of engine. 


location of Impulse Starter 


Showing 
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ADVANCE ROT AND LATENT DEFECTS IN 
AEROPLANE TIMBER 


By J. S. BOYCE, B.Sc., M.F., Ph.D. 


Assistant Pathologist, United States Department of Agriculture, Bureau of Plant Industry. 


HE present world war has exempli- 

fied in a striking manner the close, 

and hitherto unsuspected, relation ot 
many branches of business and science to 
the successful maintenance of the military 
establishment. The lumber industry espe- 
cially has been called upon to put forth its 
maximum effort as an aid in winning the 
conflict, not only in order to furnish 
manufactured lumber of all classes for 
the direct use of our armed forces, but 
also to aid in many ways indirectly. 

But the most exacting demand which 
the lumber industry has to meet is to 
supply raw material for aircraft produc- 
tion. The lumber mills of the Pacific 
Coast particularly have been called upon 
to furnish enormous quantities of lumber 
for this purpose. Only the highest grade 
product of certain tree species can be 
utilized. While normal wood of Sitka 
spruce (Picea sitchensis) is undoubtedly 
the best, that of Douglas fir! (Pseu- 
dotsuga taxifolia), sugar pine (Pinus 
lambertiana), western white pine (Pinus 
monticola), western yellow pine (Pinus 
ponderosa) and other species are utilized 
to a large extent. Hardwoods are used 
for certain purposes but the far greater 
number and most vital members incor- 
porated in an aeroplane are of coniferous 
wood. When these parts are finally certi- 
fied as suitable for use they must abso- 
lutely free from defect or abnormality of 
any kind whatsoever, and this calls for 
the most rigid and careful technical in- 
spection by thoroughly experienced men. 
. One of the commonest defects its de- 
cay, (rot, punk, or as it is sometimes 
called, “dote”). Decay is caused by the 
action of wood destroying fungi. A fun- 
gus is a very simple plant, made up of 
microscopically fine threads (hyphae), in- 
visible to the naked eye except when they 
occur in masses, as is sometimes seen in 
badly decayed wood. These hyphae use 
certain constituents of the cell-walls of 
the wood for food, neglecting others, with 
the result that the cell-walls are broken 
down, the wood thus being greatly weak- 
ened and more or less destroyed, just as 
the roots of green plants extract definite 
constituents from the soil to the point of 
exhausting it, while in appearance the soil 
does not seem to be changed in spite of 
the profound alterations in its physical 
and chemical qualities. It is the breaking 
down of the wood and the change in its 
physical and chemical qualities that we 
call decay or dote. The degree of decay 
is determined by the energy of growth of 
the fungus, the length of time the fungus 
has been at work, and the type of wood 
the fungus inhabits. 

For the purposes of our discussion two 
types of wood destroying fungi may be 
recognized, those mainly attacking the 
heartwood of standing, living trees and 
those principally confining their activities 
to the manufactured product, such as 
sawed lumber, cross ties, poles, etc. The 
former rarely continue their work of de- 
struction after the tree has been cut down 
and worked up into lumber, except under 
very favorable conditions. The latter, 
which will be discussed later, are not 
parasitic, that is, they are unable to attack 
living trees. 

Nearly every known tree species from 


the temperate zone north is more or less 
subject to this type of defect and our 
Pacific Coast conifers are no exception to 
the rule. Douglas fir is particularly sus- 
ceptible to attack by thé ring scale fungus 
(Trametes pini)', sometimes as hight as 
fifty per cent of the merchantable timber 
in a given stand being destroyed by this 
organism. The resulting decay, often 
termed red rot, is easily recognized by 
the fact that the reddish heartwood ot 
the tree is honey-combed with small white 
pits in which the substance of the cell 
walls of the wood is reduced to cellulose. 
Douglas fir is also subject to attack by the 
chalky quinine fungus, Fomes laricis, the 
sulfur fungus, Polyporus sulfereus, a butt 
rot causing fungus (Schweinitz’ toad- 
stool), Polyporus schweinitzu and Fomes 


roseus. The same above fungi, with the 
possible exception of Polyporus  sul- 


fureus and Fomes roseus, destroy the 
heartwood of most of our pine trees, to 
which a number of other fungi are to be 
added. 

The theory that Sitka spruce is free 
from decay is absolutely untenable. The 
fact is that this species, until the present 
unparalleled demand arose for aeroplane 
material, had been of slight economic 1m- 
portance, thus receiving little considera- 
tion or study. There are, to the knowl- 
edge of the writer, no accurate figures 
available on the amount of defect due 
to decay in Sitka spruce, but the San 
Francisco collection of the Office . of 
Forest Pathology records three diferent 
heartwood destroying fungi on this tree, 
viz., the red belt Fomes (Fomes pinicola), 
Schweinitz’ toadstool (Polyporus 
Schweinitzii) and the sufur fungus (Poly- 
porus sulfureus), and a destroyer of dead 
timber Aurantiporus sp. Reasoning by 
analogy we may expect to find several 
other decays besides the above, for 
Schrenk (4, pp. 19, 24, 31, 40, 45, 49) re- 
ports six wood destroying fungi occur- 
ring on red spruce (Picea rubens) and 
white spruce (Picea canadensis) in New 
England, all of which are known to at- 
tack other species on the Pacific Coast. 
Chief among these is the very destructive 
ring scale fungus (Trametes pint). In 
Europe, Tubeuf and Smith (6 pp. 440, 
449, 450, 453) report four wood destroy- 
ing fungi on spruce, and again the ring 
scale fungus is included. 

Typical decay or rot (dote), is easily 
recognized. Here the continued activity 
of the fungus has produced such pro- 
found alterations in the wood that even 
the untrained eye cannot fail to notice 
them. | Advancing from this focus of 
energetic destruction the fungus hyphz 
grow into hitherto sound wood and there 
begin gradually to break down the struc- 
ture of the cell-walls, so that beyond the 
typical decay we find a zone in which the 
hyphe ramifying through the wood cells, 
become less numerous as the distance 
increases from the area of typical decay 
until finally they end entirely, quite ana- 


1Commonly sold under the trade name of 
Oregon pine. Good descriptions and illustrations 
of most of the fungi mentioned in this paper can 
be found in a Manual published by the U. S. De- 
partment of Agriculture, Forest Service, entitled 
“Forest Tree Diseases Common in California 
and Nevada,” by E. P. Meinecke. 


legous to the way the roots of a tree 
spread out in the soil in order to obtain 
their food supply, becoming smaller and 
smaller as the distance from the root col- 
lar increases. 


The distance to which the fungus 
hyphe travel in advance of the main body, 
in other words, the extent of advance 
rot beyond the typical decay depends very 
largely not only upon the type of fungus, 
but also upon the type of wood attacked. 
in general it may be said that with grow- 
ing resin content of the wood the ad- 
vance of the hyphe becomes slower so 
that in woods free from resin like fir, or 
poor in resin like spruce, the advance will 
be most rapid, in woods containing more 
resin like Douglas fir less rapid, and in 
the resinous pine woods even more re- 
tarded. In this zone of advance rot the 
destruction of the wood cells is well under 
way but visible indications of their con- 
dition are in general little understood or 
recognized. It has been only in the past 
few years that any exact studies have 
been made along this line. Meinecke (2; 
pp. 28 and 51 and 3, p. 33) found in the 
case of white fir (Abies concolor) at- 
tacked by the Indian paint fungus 
(Echinodontium tinctorium) causing the 
stringy brown rot, that the advance rot 
appeared in longitudinal sections as small 
light-brownish spots and discolorations 
intermingled with horizontal burrows. A 
careful examination was necessary to de- 
tect these symptoms. This advance rot 
invariably went through the mill, reached 
the yard, and on drying out became brittle 
and dropped to pieces. Loss of this kind 
is so common in the yard that it has re- 
sulted in a distinct prejudice on the part 
of the lumberman against this species. 
The advance rot can be entirely eliminated 
by proper and more judicious bucking in 
the woods. 

What results in appreciable loss in the 
case cited where the lumber is used main- 
ly for structural purposes, becomes dis- 
astrous in aeroplane construction where 
the timber is put to the most exacting 
tests. As long as it is impossible to 
have every single tree carefully examined 
immediately after it is felled, no lumber 
coming from a tree containing decay 
should be allowed to be accepted. The 
temptation undoubtedly is great to buck 
off the decayed part and let the apparent- 
ly sound portion of the bole go to the 
mill. It is just this apparently sound part 
that contains advance rot. In an aero- 
plane certain members such as_ wing, 
beam and struts, all designed to eliminate 
weight as much as possible are subjected 
to an extraordinarily severe strain. There- 
fore, every piece of wood on which this 
strain falls must be absolutely perfect 
and of the highest possible strength. To 
permit any wood with advance rot to enter 
into the framework of an aeroplane en- 
dangers a valuable machine, and, which 
is far more important, the life of a highly 
trained man. 


The same conditions as in typical ad- 
vance rot where the latent decay extends 
beyond the typical decay, prevail in the 
case of incipient fungous activity. Dur- 
ing the first stages of infection of the 


tree by the fungus the hyphe act quite ~ 


a a ee 


——- Fv 


AERIAL AGE WEEKLY, June 17, 1918 


675 


similarly to those in advance rot. The 
young fungous plant, once it becomes 
established in the heartwood of the tree, 
spreads through the wood and begins to 
break down the cell walls by using certain 
constituents for food. With the growth 
of the fungous plant its activity becomes 
more and more destructive until finally 
a stage is reached which we call decay. 


Unfortunately from our point of view 
advance rots as a rule do not show up in 
the yard as in the example cited, and it 
is in the detection of these latent rots 
that serious difficulty is encountered. The 
alterations are often so faint that it re- 
quires special training and experience to 
recognize them. The advance rot in 
Douglas fir caused by the ring scale fun- 
gus, appears as a reddish purple discolor- 
ation in the reddish heartwood, often so 
faint as to be almost unrecognizable except 
when viewed by a trained eye in the 
proper light. Hence, material with this 
defect easily finds its way into the yard 
where it does not fall to pieces on drying, 
as in the case cited above, but remains 
apparently firm. in spite. of its lessened 
strength. Of course, it is not so serious 
when planks or timbers containing this 
advance rot are used for the usual build- 
ing or construction purposes, since it is 
rarely that the maximum strain would be 
put on them, but it is self-evident that 
none of this class of material should be 
permitted to form any portion of the 
structural framework of an aeroplane. 


The advance rot caused by Fomes roseus 
in Douglas fir appears as an inky green 
discoloration varying from deep to very 
faint. Thisis notofsomuchimportance from 
our viewpoint since the infection nearly 
always occurs in the upper part of the 
bole. The chalky quinine fungus pro- 
duces a reddish advance rot somewhat 
tinged with purple, often very difficult 
to distinguish from that caused by the 
ring scale fungus. The latter, however, 
is the most important of all, occurring, as 
it does, so commonly and over so wide a 
range. 

The reader must not get the impression 
that all color variations from the normal 
in lumber are indications of advance rots 
caused by wood destroying fungi. To 
the contrary—and it is here that an opin- 
ion on a definite case must be based on 
training and experience. For example, 
heartwood of Douglas fir may be of a 
somewhat yellowish brown tint instead of 
the normal red. This does not indicate 
defect. Wood of this type is just as 
strong and, as a rule, more easily worked 
than the usual kind. The cause of this 
variation in color in unknown, but trees 
with yellowish wood are most commonly 
found in the coast belt indicating that 
conditions of growth may be the unlying 
factor. 
the heartwod assumes different shades in 
different individuals. 

Again in the heartwood of incense cedar 
(Libocedrus decurrens) a very  pro- 
nounced purplish color is often seen, par- 
ticularly striking in cross section. While 
this is often found in trees attacked by 
the dry-rot fungus (Polyporus amarus), 
it is not the advance rot caused by this 
organism—in fact, it is not a defect but 
frequently occurs in normal trees. 

Wood around wounds, either open or 
healed over, invariably presents a color 
deviation from the normal. Such wood 
usually has a grayish to brownish shade 
and a “dead” appearance, difficult to de- 
scribe but readily recognizable to the ex- 
perienced eye. 

While the variations in color just dis- 
cussed occur in the wood of standing liv- 
ing trees, the wood is also subject to 


Then too, the reddish color of. 


certain natural changes in color during 
the seasoning process aiter it has been 
worked into lumber. Furthermore, as 
seasoning progresses advance rots become 
much more ditficult to recognize, the color 
becomes much less discermble, even dis- 
appearing almost entirely. The rough 
surface of sawed lumber adds very mate- 
rially to the difficulty of inspection. But 
more important still, is the fact’ that al- 
most all coniferous lumber, under certain 
conditions, is subject to attack by the so- 
called wood staining or wood discoloring 
fungi. These fungi strongly stain the sap- 
wood, causing a-blueing, blackening or red- 
dening according to the organism at work 
(sap stain). The hyphe do not attack the 
substances forming the cell walls of the 
wood but obtain their nourishment from 
materials in the wood cells, rarely boring 
through the wall in order to pass from cell 
to cell, but usually availing themselves of 
natural passages always existing between 
cells in normal wood. Theretore, the 
lumber, while rendered unsightly is not 
necessarily weakened. Relative strength 
tests for stained and unstained material 
are not in existence for Douzlas fir or 
Sitka spruce, but no difference was found 
in the case of western yellow pine (5, p. 
14) or short-leaved and long-leaved pine 
of the south (8, p. 17). Sitka spruce is 
quite susceptible to attack by these wood 
staining fungi. Again it is hard to dis- 
tinguish this type of discoloration from 
certain advance rots, that caused by Fomes 
roseus for example. This difhculty is 
enhanced in woods such as spruce where 
it is often hard to distinguish sapwood 
from heartwood. 


Cases will arise where it is impossible to 
say from an examination with a hand 
lens whether a discoloration is advance 
rot or some harmless color variation. 
Then the final decision must be based on 
a careful examination with the compound 
microscope. It would be impossible to 
reject on principle all wood showing color 
variations, on account of the excessive 
loss both in actual cost, and in the time 
of skilled workmen. 


There can be no question of the prin- 
ciple that wood containing advance rot 
must not be incorporated into the frame- 
work of an aeroplane, and it has been 
pointed out before that under present 
conditions only the most rigid, expert in- 
spection will prevent this. But such ma- 
terial should never be allowed to leave 
the woods. Inspection for advance rots 
should begin when the trees are cut. For 
example, when a practically completed 
wing beam is rejected at the factory, as is 
often .the case the loss is very great in 
dollars and cents. To this should be 
added the irreparable loss of time re- 
quired for seasoning the lumber, of space 
on our overtaxed rolling stock, and of 
labor and time of skilled workmen, all 
of which might have been devoted to 
sound useable material. If the unsound 
material had been left in the woods in the 
raw state the only loss would have been 
the relatively insignificant cost of felling 
and bucking the tree. Much of this ma- 
terial can be utilized for other purposes. 


Aside from these decays with their ad- 
vance rots in the heartwood of standing 
living trees, there is another class of de- 
cays which might well be briefly consid- 
ered here. Certain fungi confine their 
activities mainly to lumber and timbers. 
Two very common and widespread forms 
on the Pacific Coast are Merulius lacry- 
mans causing the dry-rot of buildings and 
Lenzites sepiaria, frequently found on 
rotten cross ties. These two fungi are 
particularly destructive to coniferous 
wood. The presence of such decays may 


usually be traced to improper storage con- 
d_tions, chief among which is poor meth- 
ods of piling. Lumber should be piled so 
that the pieces are well aerated and 
raised above the ground. It is beyond the 
scope of this paper to deal in detail with 
this. For complete and specific informa- 
tion the reader may refer to Humphrey’s 
recent publication (1). 

There is one point worth consideration 
from our viewpoint, however. It has 
been found in the past that shipments of 
seasoned Douglas fir stock to South 
Africa, apparently sound when leaving 
this coast, sometimes reached their des- 
t-nation with more or less defect due to 
cecay. What really happened is _ this. 
Spcres, (microscopically small and light 
r-productive bodies corresponding to seeds 
in Ligher plants) of these lumber destroy- 
ing fungi are found everywhere around 
lumber mills or docks. The lumber, when 
loaded, bore many of these spores. When 
tropical seas were reached, the close hold 
of the vessel acted as a forcing chamber, 
tie spores germinated (sprouted) and the 
resulting hyphe found climatic conditions 
ideal for their development, causing consid- 
erable decay in the lumber in a relatively 
sLort time. This is exactly the danger 
to which shipments of aeroplane timber 
from Pacific Coast ports to Europe, routed 
through the Panama Canal, are exposed, 
especially when the stock comes directly 
from the mill to the dock without any 
seasoning or artificial drying as is now 
often the case. That spruce wood is very 
susceptible to attack by the dry rot fun- 
gus is well known. Indirect reports indi- 
cate that loss has occurred in this way. 
Furthermore, stock so handled must in- 
evitably become completely sap stained. 
Where transportation facilities and cost 
make it possible it would be far prefer- 
able to ship material of high relative value 
by rail to an Atlantic port, thus permitting 
a certain amount of seasoning en route 
and entirely eliminating the combination 
of close packing in the hold of a vessel 
and the moist heat of a tropical climate. 

Attention should here also be called to 
another serious source of weakness in 
spruce timber, although not caused by 
fungi. Wood is composed of small elon- 
gated cells with more or less thickened 
cell walls. In dry wood the interior of 
the cells is filled with air: Consequently 
the relative strength depends altogether 
on the mass of cell-wall material per unit 
of measure. The more cell walls the unit 
contains and the thicker the cell wall, the 
stronger the wood. In certain spruce 
trees the wood cells are unusually large, 
in other words, there are fewer cell walls 
and more air spaces per unit. Besides, the 
cell walls are often much thinner than 
usual, thus reducing very considerably 
the ratio of wood material to air. That 
wood of this type, although in itself sound, 
is much inferior in strength to normal 
wood, is self-evident. Failures have al- 
ready been traced to this abnormal con- 
dition. The cause of this peculiarity of 
growth is not known. The trained eye 
will easily detect this source of weakness 
by careful examination of the wood in 
cross-section with the hand lens. It is 
self-understood that wood of this type 
should be rejected for aeroplane construc- 
tion. 

No attempt can be made here to dis- 
cuss all the defects which an inspector 
must be prepared to recognize. Pitch 
pockets, seams, shakes, knots and other 
plain defects are too well known to de- 
serve specific description. This paper 
merely calls attention in a very brief man- 
ner to the waste involved in permitting 
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INTERNATIONAL AIRCRAFT STANDARDS 


Adopted by the International Aircraft Standards Board 


The International Aircraft Standards Board, of the Advisory Commission of the Council of National Defense has formulated 
the following specifications, which, supplement those already published in ArriaL AGE. 


SPECIFICATIONS FOR MAHOGANY LUMBER FOR USE IN 
PROPELLER CONSTRUCTION 2 W_3 April, 1918 

GenerAL.—l. (a) The General Specifications, 1G1, shall form, accord- 
ing to their applicability, a part of these specifications. _ 

(b) This specification is drawn to govern the quality of mahogany 
lumber supplied for the cons:ruction of propellers. 


ENLARGED 
A SECTION on AB 
—————— 
(SS —=) 
= 
| 
sa 


SKETCH SKOWING SHAPE OF LAMINATIONS 
AND METHOD OF ASSEMBLING. 


Fro. 1—Propeller made of five laminations. 


(c) Only true mahogany (Swietenia mahogani) or such substitutes 
as are expressely approved may be supplied _ } 

Grapr.—2. (a) Each board supplied shall yield one or more lamina- 
tions free from defects (see Fig 1), and the waste on each board shall 
not exceed one-third of the surface measure of the piece. 

(b) Shipments on this specification must contain all lumber of better 
grade that has been produced in cutting the logs at the mill. No por- 
tion of higher grade material shall be sorted out and retained by the 
mill. ; 

Gratn.—3. All boards shall be reasonably straight grained and suitable 
for propeller purposes. Quarter-sawed lumber is preferred. F 

Texture.—4. Boards containing brashy, doty, or punky wood will not 
be_ accepted. : Mg . : 

DimENSIoNS.—5. (a) Unless otherwise specified in the order, dimen- 
sions shall be as follows: : : 

(1) Thickness—Rough, green lumber must be full 1 inch thick. 

(2) Width—No board shall be less than 8 inches wide and not more 
than 10 per cent of the resulting laminations shall be less than 9 inches 
wide nor more than 25 per cent less than 10 inches wide. 

(3) Length—No board shall be less than 8 feet long and at least 80 
per cent of the resulting laminations must be 9 feet long or over. 

(b) The widths most desired are 10 to 14 inches with the greatest per- 
centage between 12 and 14 inches. 4 ‘ 

(c) Lengths and widths shall be measured according to National hard- 
wood rules.* 


1African mahonany (Khayasenegalensis mahogoni) is approved by the 
United States Signal Corps. 

2National Hardwood Lumber Association rules, August, 1917, page 10, 
“Measurement.” “In the measurement of lumber of random widths, frac- 
tions of over one-half foot, as shown on the board rule, must be counted 
up to the next higher figure; fractions of exactly one-half foot and less, 
as shown on the board rule, must be counted back to the next lower 


Suipmrent.—6. Rail shipments shall be made in closed cars, 
from the weather. The lumber must be carefully piled to avoi 
in transit. 

Inspection.—7. (a) The inspector shall have free access to all parts 
of the mills where this lumber is being manufactured, and shall be 
afforded every facility to satisfy himself that the lumber. conforms to 
this specification. 

(b) This specification shall be subject to construction and interpreta- 
tion by the inspection department of the purchaser. 

_Rererences: United States Signal Corps Specifications No. 15028-A. 
SPECIFICATIONS FOR CAST IRON 3S 36 April, 1918 

GENERAL.—1, The general specifications 1G1 shall form, according to 
their applicability, a part of these specifications. 

Usre.—2. This material is suitable for piston rings, cylinder liners, 
valve guide bushings, etc. 

MateriaL.—3. The following limits of chemical composition are desir- 


rotected 
damage 


able: 
Per cent. 
Total carbon, minimum.... 2.8 
Combined carbon, maximum 75 
Manganese, maximum 75 
Phosphorus, maximum 1.00 


Sulphur, maximum ..... sauataratstehe aS a we 
Silicon, maximum .. 


WoRKMANSHIP AND F'rnisH.—4. The metal shall be close grained and 
uniform in quality. The castings shall be free from cracks, flaws, blow- 
holes, hard spots, spongy spots, excessive shrinkage, and other defects. 
They shall be well cleaned of gates, risers, and fins, and shall have a 
smooth surface. Castings must be soft enough to machine readily on all 
sections. A casting may be rejected at any time because of injurious 
defects or faults which are revealed by manufacturing operations, not- 
withstanding that it has previously passed inspection. Such rejected 
castings shall be returned to the manufacturer at his expense. This 
clause shall not apply to castings fabricated after export. 

PuysicaL Properties AND Trests.—5. Springing Test—(a) The manu- 
facturer must subject each piston ring to the following springing test. 
Only rings which withstand this test may be submitted to the inspector. 
The ring shall be pressed over a cone until the distance between the ends 
of the ring is equal to seven and one-half times the mean thickness of the 
ring. Upon removal from the cone the ring must show no set. 

Transverse Test.—(b) The test bar supported on knife-edges 12 inches 
(304.8 mm.) apart and loaded centrally by means of a knife-edge shall 
show the following properties: 

Breaking strength, minimum.............. ...-400 pounds (181.8 kg.) 
Deteeaor under load of 350 pounds (159.1 kg.), minimum, 0.15 inch 
(3.81 mm.) 


Hardness Test.—(c). The test bars shall have the following hard- 
ness: 


Brinell hardness number = . 200 to 240 
Shore scleroscope hardness number... Pre stata poo CO) ee 

Hardness tests may also be made on castings selected at random and 
must conform to the requirements specified. 

SELECTION oF TEST SprcIMEeNS.—6. (a) At least 25 per cent of the 
piston rings submitted at any one time shall be subjected to springing 
test. 

(b) For all castings other than piston rings test bars shall be cast ot 
the same metal and under the same conditions as the castings they rep- 
resent. The test bars shall be 0.5 inch (12.7 mm.) square and 14 inches 
(355.6 mm.) long, and shall have identification marks such as a serial 
number and date cast on them. One test bar shall be required for each 
lot of 250 castings or less. 

(c) Samples for chemical analysis shall be taken from the test bars, 
but may also be taken from any casting chosen at random. In the case 
of piston rings the samples shall be taken from the rings. 

DIMENSIONS AND TOLERANCES.—/7. The castings must conform to the 
drawings, and surfaces which are to be machined shall admit of finish- 
ing to the required dimensions without leaving evidence of the cast sur- 
ace. 

PacKING, SHIPPING, AND DeELivery.—8. (a) The melt number or date 
of casting shall be cast on each casting. 


figure. 


Tapering lumber in standard lengths must be measured one- 
third the length of the piece from the narrow end.’ 


(b) Castings shall be packed in boxes in such manner as to insure 


against breakage or injury to finished surfaces. 


AEROPLANE MECHANICS COURSE AT CITY COLLEGE 


The College of the City of New York will 
shortly inaugurate a course in aeroplane me- 
chanics, which will be under the supervision of 
Professor D. B. Steinman, C.E., Ph.D., Mem- 
ber, American Society of Civil Engineers; Mem- 
ber, Aerial League of America. 

An informational course designed to answer 
the large and growing demand for draughtsmen, 
designers, and constructors in aeroplane fac- 
tories and for pilots, observers and mechanics 
at the front. 


chanics and physics necessary for the 
study of aeroplanes—The gyroscope and 
its applications—Properties of the atmos- 
phere—Automative — stabilizers—Indicating 
instruments used in flight. 


II. THrory oF Fricut — Air resistance — 


Streamline shapes—AInclined surfaces — 
Cambered  surfaces—Lift and _ drift— 
Lilienthal’s tangential—Aspect ratio—Cen- 
ters of pressure—Elements of aerodynam- 
ic theory. 

ArrRopLaneE Wuncs — Characteristics of 
aerofoils—Suction on top- face—Camber 
of upper and lower faces—Streamlining— 
Reserve curvature—Warping of aerofoils— 
Ailerons—Modification of shape—Charac- 
teristics of typical sections—Biplane effect 
—Staggering of planes—Dihedral and re- 


The lectures cover the elements of the theory INGE 
of flight and a descriptive study of aeroplanes, 
their design, construction and operation. The 
basic principles will be made clear by stereop- 
ticon views, photographs and models. 
I. IntRopuction—Types of aeroplanes—The 
controls—Tractor and pusher biplanes— 
Monoplanes — Aeroboats — Nacelles and treat—The tail planes. 
fuselages—Empennages. IV. CHARACTERISTICS OF THE 


Review of elementary principles of me- 


AFROPLANE— 


Angle of incidence—Decalage—Wash-out 


Tail interference—Lifting capacity—Struc- 
tural resistance—Drift—Power required at 
various speeds—Power available from the 
propeller—Gliding or volplaning—Climbing 
rate—Construction and use of characteris- 
tic curves—Lift and drift _chart—Resist- 
ance chart—Power chart—Propeller chart 
—Engine chart—Fuel consumption and 
radius of action. 


V. Destcn oF ArROPLANES—Stresses in the 


wings and bracing—Spars and wires— 
Safety factors—Crystallization and fatigue 
—Detail of construction—Steel and other 
metals—Aeroplane ~-woods—Wing covering 
—Assembly and adjustment. 

ArropLanE Movors—Internal combustion 
engines—Operating principles of two and 
four stroke engines — Efficiency — Engine 
parts and functions—Liquid fuels—Carbu- 


(Continued on page 695) 
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THE FRIEDRICHSHAFEN BOMBING BIPLANE 


A Report Issued by the Technical Department of the Department of Aircraft Production, 


(Continued from page 632) 
Oil Pump 


The main supply of oil is carried in sumps 
forming part of the base chamber. A secondary 
supply of oil, from which a small fresh charge 
is drawn at every stroke of the oil pump, is 
contained in a cylindrical tank supported by 
brackets from the engine struts, and placed im- 
mediately behind the radiator. This tank has a 
capacity of 25 litres = 5% gallons. Each tank 
is furnished with a glass level, which is visible 
from the pilot’s seat. E 


Petrol Tanks 


The two main tanks which are placed, one 
under the pilot’s seat and the other at the top 
rear end of the nacelle, contain 270 litres = 5914 
gallons each, and are made of brass. Each is 
provided with a Maximall level indicator, which 
employs the principle of a float operating a dial 


by means of a cable enclosed in a system of 


ipes. 

B Tx hand pump is fitted conveniently to the pilot, 
and pressure is normally provided by the pumps 
installed in each engine. An auxiliary tank, 
holding approximately 13 gallons, is concealed in 
the upper main plane, not immediately over the 
nacelle but a little to the left side. This auxiliary 
tank is fitted with a level, as shown in Fig. 29, 
which is visible from the cockpit. The auxiliary 
tank appears to be used only for starting pur- 
poses. It is covered with a sheet of fabric held 
in position by ‘‘patent fasteners.’’ 


Engine Controls 


Running from each engine to the nacelle is 
a horizontal streamline casing, containing the var- 
lous engine controls. A _ section showing the 
arrangement of these inside the fairing is given 
in the sketch, lig. 30. The leading edge of 
the streamline casing consists of a steel tube, to 
which are welded narrow steel strip brackets, to 
the rear end of which are bolted thinner strips 
which are hinged in front to the tube. The whole 
is then enclosed in a sheet aluminum fairing. 

Through the leading tube passes the throttle con- 
trol rod for each engine, the two throttles being 
worked either together or independently by the 
ratchet levers, shown in Fig. 31. These are 
mounted on a shelf convenient to the pilot’s left 
hand. This control requires a considerable num- 
ber of bell cranks and countershafts, but was 
noticeably free from backlash. The throttle is 
pened by the pilot pulling the levers towards 
im. 

On the dashboard are two revolution counters 
and two air pressure indicators. The metal parts 
of these dials are painted red for the left engine 
and green for the right, and the same coloring 
applies to the magneto switches, one of which 
contains a master switch which applies to both 
magnetos on both engines. 

Piping 

The various systems of piping are distinguished 
by being painted different colors, thus the petrol 
pipes are white, arrows being also painted on 
them to show the direction of flow; air pres- 
sure pipes are blue, and pipes for cable controls 
grey. 

Propeller 

The propellers are made by the Luckenwalde 
Propellerwerke, Niendorf. Each propeller is 3.08 
metres in diameter and is made of nine lamina- 
tions, which are alterna ely walnut and ash, 
except one which appears to be of maple. The 


-propeller has the last 20 ins. of its blade edged 


with brass. The pitch is approximately 1.8 
metres and the maximum width of the blade 220 
millimetres. ; 

Controls 


Only one set of control gears is fitted, but 
as pointed out, the seating accommodation is so 
arranged that any of the crew can take charge 
if, and when, necessary. 

The elevator and aileron control is shown in 

= 7p the 
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sketch Fig. 32. It consists of a tubular steel 
pillar mounted on a cranked cross bar at its 
foot. The ailerons are worked by cables passin 
over a drum on the wheel, whence they descen 
through fibre quides on the cross bar to another 
wheel mounted on a countershaft below, from 
which they are taken along inside the leading 
edge of the lower wing and finally over pulleys 
up to the aileron levers on the top plane. The 
latter are partially concealed in slots let into the 
trailing edge of the wing. The upper and lower 
ailerons are connected by means of pin jointed 
tubular steel struts of streamline section. 

It will be observed from Fig. 32 that a locking 
device whereby the elevator control can be fixed 
in any desired position is fitted, and consists of 
a slotted link which can be clamped by a-butter- 
fly nut to the control lever. This link is hinged 
to a small bracket attached to the panel below the 
pilot’s seat. 

Fig: 33 shows the rudder control, from which 
cables are taken over pulleys and through hous- 
ings in the nacelle and finally to the end of the 
fuselage. The cranked rudder bar is of light 
steel tube and is arranged to be placed in the 
pivot box in either of two positions. It is furn- 
ished with light steel tubular hoops which act 
as heel rests and are adjustable. A locking 
clip is fitted on the floor of the cockpit so that 
the rudder can be fixed in its neutral position. 

A novel type of trimming gear is an interesting 
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item of the control. Movement of the elevator 
control from the normal upright position of the 
stick is made against the tension of one of two 
springs which can be. alternately extended and 
relaxed by means of a winch connected to them, 
as shown in the diagram, Fig. 34. Normally 
these springs tend to bring the control stick back 
to a central position, in which the elevator lies 
flat, but if one of the springs is tensioned by 
winding up the winch in clockwise direction, the 
posiiion to which the stick will tend to come 
when released will be such as to set the elevator 
at a positive angle. This winch gear, which is 
illus‘rated in Fig. 35, is mounted on the right- 
hand side of the nacelle, and is therefore under 
the command of the pilot’s companion. 

The crank is furnished with a locking pawl, 
which engages with a ring of small holes bored 
in the plate of the winch. The steel springs 
used in conjunction with this apparatus are: some 
3 ft. long and about 34 in. in diameter. The 
inscription behind the winch read:— 

Nose heavy—Right wind. 

Tail heavy—Leit wind. 

Landing Gear 


As might be expected, the landing gear on this 
machine is of massive proportions. Two vertical 
streamline section wood-filled tubes descend from 
the centre section wing spars, immediately under 
the engine, to a bridge piece or hollow girder 
made of welded steel. Through an oval hole 
in this girder a short axle carries two 965 mms. 
>< 150 mms. wheels (38 in. X 6 in.). These 
work up and down against the tension of a 
bundle of steel springs about 1% in. in diameter 


& and made of wire approximately 1-16 in. thick. 


The steel girder is extensively pierced for 
lightness, and the edges of the holes are swaged 
inwards. The axle is prevented from moving 
sideways by plates, and is provided with short 
steel cables which act as radius rods and con- 
nect it to the front of the girder. The whole 
of the box girder is covered in with a detachable 
bag of fabric, which extends up to the small 
cross bar mounted immediately above the girder. 

Mudguards are provided behind each landing 
wheel for the purpose of preventing any mud 
or stones dislodged by the wheels from coming 
in contact with the propellers. 

From the front and rear of the box girder 
streamline tubes are taken to the ends of the 
main wing spars, where they abut against the 
nacelle, and these diagonals are further braced 
with streamline steel tubes. Both the vertical 
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and diagonal tubes are held in split sockets so 
as to be easily replaceable if damaged. 

In addition to the four main landing wheels, 
a fifth is mounted under the nose of the fuselage. 
This wheel is 760 mms. X 100 mms. (30 in. 

4 in.). It is mounted on a short axle, which 
is capable of sliding up and down slots in its 
forks against a strong coil spring, and it is also 
capable of a certain amount of lateral movement 
along its axle, also against the action of two 
small coil springs. 

The tail portion of the fuselage is protected by 
a fixed Bled made of wood but shod with a steel 
sole. This is fitted with a small coil spring 
contained inside the. fuselage. 

Wiring 

The whole of the wiring system on the machine 
is very neatly carried out. There are three main 
systems; firstly, the ignition wiring, which is 
contained for the most part in tubes of glazed 
and woven fabric; secondly, the heating system, 
for which the wires are carried in flexible metal 
conduits; and, thirdly, the lighting system, in 
which a thin celluloid protective tubing is used. 
Wires are run from the nacelle along the lead- 
ing edge of the upper planes to points level with 
the outermost strut. Here they terminate in 
a plug fitting placed behind a hinged panel. 
Apparently lamps are intended to be served by 
this circuit. Immediately in front of the pilot's 
seat a universally jointed lamp bracket is mounted 
on the outside of the nacelle. The exact pur- 
pose of this lamp is not known, as it could 
not illuminate any instruments. 


Armament 


Both the forward and rear cockpits are furn- 
ished with swivel gun mounts carrying Para- 
bellum machine guns. These mounts consist of 
built-up laminated wood turntables working on 
small rollers, and carry a U-shaped tubular arm 
for elevation. This arm is hinged to a plunger 
rod working through a cross head, and arranged 
so that the arm is normally pulled down flat on 
the turntable by a coil spring. The plunger can 
be locked in any of a series of positions by 
means of a bolt operated by a hand-lever through 
a Bowden wire. A_ second lever allows the 
turntable to be locked at any desired point. A 
perforated sheet-metal shield protects the cross 
head and spring. Small shoulder pads are fixed 
on the turntables, of which that in the forward 
cockpit has a diameter of 2 ft. 10% in., whilst 
in the rear the diameter is 3 ft. % in. 

The after-gunner is prevented from damaging 
the propellers by two wire netting screens, sup- 
ported by tubular steel brackets, placed on either 
side of his cockpit. These are ske-ched in ig. 36. 
_ In addition to these two guns, provision is made 
for mounting a third in front of, and to the, 
right of, the pilot’s cockpit, where it could be Sf 
managed by his companion. For this purpose a 
clip is provided immediately under the coaming 
of the nacelle, and the handle of this protrudes 
through a slot in the dashboard. The clip works 
on the eccentric principle, and appears to be 
self-locking. Its construction is shown in detail > . 
in Fig. 37. Richiae 

A rack for Verey lights is mounted on the 
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outside of the nacelle convenient to the pilot’s 


companion. 
INSTRUMENTS 


Airspeed Indicator 


Considerable interest at'aches to the fact that. 
this Friedrichshafen Bomber is the first enemy 
machine brought down which has been found 
provided with an airspeed indicator. This is of 
the static type, embodying a Pitot head of the 
usual type. The indicator has a dial of large 
size, and is altogether a much more bulky in- 
strument than any for a similar purpose used 
in British machines. An investigation of its 
mechanism is being made. 


Altimeter 
This is of the usual type, reading to 8 kilo- 
metres. 
Level Indicator 


This is a somewhat crudely made device, em- 
ploying two liquid levels, as indicated in the 
diagrammatic sketch Fig. 38. It will be seen 
that the reading gives the pilot an exaggerated 
idea of the angle of roll. The glass tubes are 
sealed up, and contain a dark blue liquid. One 
side of the dial is engraved Hangt links (Hangs 
left), the other Hangt rechts (Hangs right). 
The manufacturer is Arno Weisse, Berlin. 


Revolution Counters 


The dials give readings from 300 to 1,600 
r.p.m. The sector between 1,300 and 1,500 is 
ainted black, and these figures are marked with 
uminous compound, as also is the indicating 
hand. The manufacturer is Wilhelm Morell, 
Leipzig. 

Air Pressure Gauges 

These read from _0 to 0.5 kilogrammes per 

square centimetre. There is a red mark against 


| 
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Main landing chassis, tail skid and machine 
gun mounting in the front of the fuselage 


_ the figure 0.25 kg. The manufacturer is Max- 
imall Apparat Fabrik, Berlin. 


Electric Thermometer Dial 


This dashboard instrument consists of a box- 
type meter, the dial reading from 0 to 100 deg. 
C. The figures 0 and 75 are accentuated by 
red marks. A switch at the side of the box, 
having positions marked 1 and 2, allows the 
temperature of either radiator to be read. 


Petrol Level Indicators 


These are of the Maximall type, and employs 
a float immersed in a tubular guide in the tank. 
This float communicates its motion to a finger 
working over a circular dial, by means of a thin 
cord passing over pulleys. These are encased 
in pipes, which are under the same pressure as 
the tank. 

Electric Heating Rheostat 


This is illustrated in Fig. 39. It is marked 
Aus (off), Schwach (weak), Stark (strong). 
There are two separate resistance coils, enabling 
the rheostat also to perform the function of a 
change-over switch. 


Wireless 


The machine is internally wired for wireless, 
and the left-hand engine is provided with a pulley 
and clutch for driving the dynamo. Reference 
to Fig. 22 will show that this is designed to 
be mounted on a bracket carried by the outside 
front engine bearer strut, and that the engine 
fairing is moulded to receive it. 


Bombs and Bomb Gear 


At each side of the covered-in passage way 
in the nacelle are bomb racks capable of holding 
five 25-pounder (12 kg.) bombs. 

Underneath the nacelle are carried two large 
tubular frames, fitted with cradles of steel cable, 
and furnished with the usual form of trip gear. 

These racks would, it is believed, be capable 
of supporting a 300 kg. bomb a-piece. The 
bombs carried, however, evidently vary with the 
radius of action over which the aeroplane has to 
operate. The large racks are not permanently 
attached to the nacelle, but can easily be re- 
moved as required. 

Inside the front cockpit from which the release 
of the bombs is- conducted, there are seven 
triggers for the small bomb racks and two levers 
for the large bomb trips. _The cables for this 
gear are carried under the floor, and are painted 
different colors for distinction. 


Bomb Sight 


The bomb sight carried on the machine _pre- 
sents no new features, and is of the ordinary 


German non-precision type. 
Fabric and Dope 


Two entirely different kinds of fabric are em- 
in the Friedrichshafen machine. 


ployed The 


The inside of the front cockpit 


wings are covered with a low-grade linen of the 
class which is employed on most of the enemy 
machines. It is white in color. Compared with 
that of British fabrics, the tensile strength is 
fairly good. 7 S 

This fabric is covered with a cellulose acetate 
dope, and is camouflaged in large irregular 
lozenges of dull colors, including blue-black, dark 
green, and earth color. 


Fic. 22. 


View looking down the inside of the fuselage, 
showing trap door and after-gunner’s folding 
seat. 


_ The other fabric, which is applied to the 
fuselage, tail planes, rudder, elevator fin, and 
landing gear, is apparently a cheap material, 


much inferior to British fabrics designed for a 
similar purpose. This fuselage fabric is dyed 
in a regular pattern of lozenges, the colors 
being hardly distinguishable from black. The 
dope is acetate of cellulose. 

In both cases the dope seems to be carelessly 
applied. 

Changes in Design 

When compared with the Fdh. GIII., No. 
177/17 (of 13/9/17), brought down by he 
French, this Friedrichshafen presents a few dif- 
ferences in detail design, amongst which the fol- 
lowing points may be noted:— 

(1) Engine fairing. In No. 177 spinners were 
mounted on the propeller bosses, and an alum- 
inum ring of large diameter mounted on the rear 
extremities of the engine bearers in order to 
carry the rearmost fairing panels. 

(2) Exhaust pipe. In the No. 177 this was, 
as in the present case, trumpet shaped and 
turned back at the end, but instead of a series 
of slots being used, the open vent was “bottled,” 
so that the orifice was slightly restricted, and 
an additional circle of small holes provided. 
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AAD—Assigned to active duty. 


ADO—Report to Aviation Supply Depot, Day- 
ton, Ohio. 


ADT—Report to Aviation Supply Depot, Dal- 
las, Texas. 

AFO—Report to Aviation Supply Depot, Fair- 
field, O. 

AGC—Report to Aviation Supply Depot, 
Garden City, L. I., N. Y. 

AHT—Report to Aerial Gunnery School, 

ouston, Texas. 
AMV—Report to Aviation General Supply 


Depot, Morrison, Va. 
AOV—Report to School for Aerial Observers, 
ampton, Va. 
APR—Report to School of Aerial 
raphy, Rochester, N. Y. 
ARV—Report to Aviation Supply Depot, Rich- 
mond, Va. 
ASM—Report to Aviation Mechanics’ Training 
School, St. Paul, Minn. 
BFT—Report to Barron Field, Worth, 
exas. 
PRN SIND to Bakers Field, Rochester, 


Photog- 


Fort 


BST—Report to Brooks Field, San Antonio, 
ex. 

CAF—Report to Carlstrom Field, Arcadia, Fla. 

CAP—Commissioned as Captain, Aviation Sec- 
tion, Signal Corps. 

CDT—Report to Aviation Concentration Camp, 
Dallas, Texas. 

CFT—Report to Carruthers Field, Fort Worth, 
Texas. 

CGC—Report to Aviation Concentration Camp, 
Garden City, L. I., N. Y 

CGS—Report to Aviation Concentration Camp, 
Greenville, S. C 

CIT-—Report to Radio School, Carnegie In- 
stitute of Technology, Pittsburgh, Pa. 

CJW—RKeport to Camp John Wise, San An- 
tonio, Texas. 

CLR—Commissioned as Cclonel, Aviation Sec- 
tion, Signal Reserve Corps. 
CMV—Report to Aviation Concentration Camp, 

Morrison, Va. 
COL—Commissioned as Colonel, Aviation Sec- 
tion, Signal Corps. 
CPR—Commissioned as Captain, Aviation Sec- 
tion, Signal Reserve Corps. 
CRI—Report to Chanute Field, Rantoul, Ill. 
CSO—Report to the Chief Signal Officer, Wash- 


ington, D. C. 
CUI—Report to School of Military Aero- 
nage Cornell University, Ithaca, 
CWT—Report to Call Field, Wichita Falls, 
Texas 


DAF—Report to Dorr Field, Arcadia, Fla. 

DIK—Report to Camp Dick, Dallas, Tex. 

DIS—Honorably discharged from service. 

DMA—Report to Director of MilitaryAero- 
nautics, Washington, D. C. 

i Bad to Essington Field, Essington, 
a. 


Special Orders Nos. 121 to 124, Inc. 


A 
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Key to Abbreviations 


ELA—Report to Eberts Field, Loanoke, Ark. 

EOT—Report to Ellington Field, Olcott, Texas. 

FLR—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Reserve Corps. 

FLT—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Corps. 

FOB—Report to Fort Omaha Balloon School, 
Omaha, Neb. 

FRF—On duty requiring regular and frequent 
aerial flights. 

FSO—Report to Fort Sill School for Aerial 
Obscevers: Fort Sill, Okla. 

GIT—Report to School of Militar 
tics, Georgia Institute of 
Augusta, Ga. . 

ata to Gerstner Field, Lake Charles, 

a 


Aeronau- 
echnology, 


HHN—Report to Hazelhurst Field, Mineola, 
LasTeeiNSIaYy 


JHU—Report to School of Military Aeronau- 
tics, John Hopkins University, Balti- 
more, Md. 

JMA—Rated as Junior Military Aviator. 

JRC—Report to Jackson Field, Riverside, Cal. 

KST—Report to Kelly Field, So. San Antonio, 
ex. (When specified in the order, 
the number of the field is given in 
parentheses) 

LDT—Report to Love Field, *Dallas, Tex. 

LHV—Report to Langley Field, Hampton, Va. 

LTC—Commissioned as _Lieutenant-Colonel, 
Aviation Section, Signal Corps. 


LTR—Commissioned_ as Lieutenant-Colonel, 
Aviation Section, Signal Reserve 
Corps. 


MAC—Report to March Field, Allesandro, Cal. 

MAJ—Commissioned as Major, Aviation Sec- 
tion, Signal Corps. 

MAT—Report to Mather Field, Sacramento, 
al. 


MDO—Report to McCook Field, Dayton, Ohio. 
MIT—Report to School of Military Aeronau- 
tics, Massachusetts Institute of Tech- 
nology, Boston, Mass. 
MJR—Commissioned as Major, Aviation Sec- 
tion, Signal Reserve Corps. 
MSC—Report to Radio School, Maryland State 
Agricultural College, College Park, Md. 
OSU—Report to School of Military Aeronau- 
tics, Ohio State University, Colum 
bus, Ohio. 
PFO—Report to Post Field, Fort Sill, Okla. 
PMT—Report to Park Field, Millington, Tenn. 
PUP—Report +o School of Military Aeronau- 


ae Princeton University, Princeton, 
PWM—Report to Payne Field, West Point, 
Minn. 


REL—Relieved from present duty. 

REV—Recently issued order is revoked. 

pe to Repair Depot, Indianapolis, 
nd. 

RSD—Re ae to Rockwell Field, San Diego, 


al. 
RTR—Retransferred to organization attached 


to previous assignment to aviation 

duty. 
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RWT—Report to Rich Field, Waco, Tex. 
SBI—Report to Scott Field, Belleville, Ill. 
SAG—Report to Souther Field, Americus, Ga, 
SGS—Report to Camp Sevier, Greenville, S. C. 
SLR—Commissioned_ as Second Lieutenant, 
peat: Section, Signal Reserve 
orps. 


SLT—Commissioned as Second Lieutenant, 


Aviation Section, Signal Corps. 
SMM—Report to _ Selfridge Field, Mount 
Clemens, Mich. 


SPD—Report to Spruce Division, Yeon Bldg., 
ortland, Ore. 

SRC—Report to Columbia School for Radio 

Officers, New York City. 

TFT—Report to Taliaferro Field, Fort Worth, 

exas. (When specified in the order, 
the number of the field is given in 
parentheses) 

oe ea ort to Taylor Field, Montgomery, 
a. 

UCB—Report to School of Military Aeronau- 
a Unmscraily of California, Berke- 
ey, Cal. 

UlU—Report to School of Military Aeronau- 

tics, University of Illinois, Urbana, III. 

UTA—Report to School of Military Aeronau- 

tics, University of Texas, Austin, Tex. 


VBW—Report to Vancouver Barracks, Wash- 
ington. 

WAC—Report to Aviation Concentration Camp, 
Waco, Tex. 

WCS—Wire to the Chief Signal Officer upon 
arrival. 


WCW—Report to War College Division, Gen- 
eral Staff, Washington. D. C. 
WDM—Wire, Director of Military Aeronaut- 

ics, upon arrival. 
WFO—Report to Wilbur Wright Field, Fair- 
field, Ohio. 


Note 1—Report to points named in order 
mentioned for temporary duty. 

Note 2—Report to Capt. Paul B. Holmes, 
870 Woodward Ave., Detroit, Mich. 

Note 3—Report by letter to Director of Air 
Service, Washington, D. C. 

Note 4—Report to district manager of in- 
spection, 581 Woodward Ave., Detroit, Mich. 

Note 5—Report to Signal Corps recruit depot, 
Fort Wayne, Mich. 

Note 6—Report to 814th Depot Aero Squdd- 
ron, Bustleton, Pa. 

Note 7—Report-at Madison Barracks, Sack- 
etts Harbor, K. si 

Note 8—Report to Chief of Staff, General 
Staff, Washington, D. C. 

2 nate 9—Report to Balloon School A, Arcadia, 
al. 
Note 10—Report to Maj. Gen. W. L. Kenly, 

Dept. of Military Aeronautics. 

Note 11—Report to San Francisco, Cal., and 
then to Mather Field, Sacramento, Cal. ;as- 
sume command. Report by wire to D. M. A. 

Note 12—Report to Director of Aircraft 
Production, Washington, D. C. 

Note 13— Report to Fort Wayne, Mich. 
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A twin-motored Italian Caproni biplane. (Italian Official Photo) 
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An observation outpost in the enVirons of Paris, observing enemy aircraft and warning the defenders of the city of their approach. 
(French Official Photo) 
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FOREIGN NEWS 


“In addition our long distance day bombing machines prey attacked 


FRANCE 

The French official announcement for June 3rd reports successful 
aerial combats and extended bombing operations. The text of the 
announcement follows: 

“Our aviators continue to be very active. 
Ist and 2nd of June they made, with their usual spirit, journeys 
of reconnoissance, observations, and chase. Twenty-nine German aero- 
planes were brought down, twenty-four were compelled to land out of 
control, and four captive balloons were shot down. 

“Our bombarding squadrons have increased their activity over the 
entire battlefront. One hundred and thirty tons of explosives have 
been dropped on convoys, assembling centers, and bixouacs occupied by 
the enemy, notably in the region ae Croucy, Soissons, Vierzy, Villers- 
Helon, Neuily-St. Front, and La Fére-en-Tardenois. 

On the Ist and 2nd four other German machines were destroyed 
by our anti-aircraft guns.” 


During the days of the 


The French official for June 4th says: 

“On June 3rd our bombing escadrilles, forcing a passage of the 
enemy lines, brought down two enemy aeroplanes. Three other aero- 
planes and two captive balloons were brought down by our pursuit 
machines. The same day twenty-one tons of projectiles were dropped 
on marching troops, artillery columns, and revictualing convoys. On 
fe ene objectives twenty-eight tons were dropped on the night of 
une 3-4. 

“On June 4, in the course of a double expedition in the valley of 
the Savieres, our bombing escadrilles dropped more than seventeen tons 
of projectiles on enemy concentrations, which were completely dis- 
persed. On the night of the 4th about fourteen tons of explosives 
were dropped on the railway stations at Fismes, Fére-en-Tardenois, 
Roye and Bohain, 

“Four enemy machines were brought down and two captive balloons 
burned. An enemy machine on a grand model, having four motors, 
was brought down on the night of June 1-2 in the region of Nanteuil- 
le-Haudouin. Its crew of eight men was made prisoner.” 

On June 5th nineteen enemy aeroplanes were brought down or 
forced to land out of commission, A German captive balloon was 
burned. The same day and the following night twenty-five tons of 
explosive were dropped by our bombing machines on the cantonments, 
depots, railway stations and convoys in the enemy zone. A great fire 
followed by explosions was observed in the station at Fére-en-Tardenois. 


_ Allied air raids on Trevis last Saturday, killed two persons and in- 
jured four, according to a despatch received from Coblenz today. 
Most of the bombs fell in the fields. 


German aeroplanes raided the Paris district on June 7th through a 
heavy defensive barrage. Some bombs were dro: ped. 
One person is reported dead and several wounded. 

was done. 
The “all clear” signal was sounded at 12:20 a. m. Friday. 


Material damage 


German aeroplanes during recent raids on Paris have made use of 
an illuminating device which is a combination of a rocket and a clock 
movement. The bomb is dropped, and when.it explodes it releases a 
linen parachute provided with a cartridge containing a substance with 
a magnesium base. 

This substance is lighted automatically 300 to 400 meters above the 
ground, and for two minutes projects an extremely bright light over 
objects below it. The German aviators have carried out their bombing 
operations with the assistance of this light. 


; GERMANY 
The Berlin announcement for June 3rd says that 31 Allied aeroplanes 
were shot down. 


The German official for June 6th as regards aviation says: 

“During the last two days forty-six aeroplanes and four captive bal- 
loons have been brought down.  Richtofen’s chasing squadron shot 
down fifteen enemy aeroplanes yesterday.” 


GREAT BRITAIN 

The official report on aerial operations of June 3rd says: 

“Yesterday our aeroplanes carried out a good deal of observation for 
the artillery and took many photographs. Eighteen tons of bombs were 
dropped by our aeroplanes, and heavy machine gun fire from the air 
was directed upon a great variety of targets, 

“Eight German machines were destroyed in air fighting, and four- 
teen were driven down out of control. Three of our machines are 
missing. 

“On Sunday night we bombed Le Cateau, St. Quentin, and Valen- 


ciennes railway stations and dropped eight tons of bombs, All our 
night-flying machines returned.” 
The British official communication dealing with aerial operations 


issued June 4th says: 

“There was less activity in the air yesterday. There was some recon- 
noissance and photographic work carried out, and in the course of the 
night a total of eighteen tons of bombs was dropped by our aeroplanes. 
The targets chiefly attacked were .the railway stations at St. Quentin, 
Douai, and Luxemburg. 

“Three hostile machines were brought down in air fighting, and one 
was driven out of control. None of ‘ours is missing.” ~ 


The communication dealing with aviation issued June 5th was: 

“The weather was overcast on the British front yesterday and the 
enemy’s aircraft were not active. One hostile machine was brought 
down by our aeroplanes and another driven down out of control. One 
German balloon was destroyed. 

“Besides reconnaissance work and artillery co-operation we dropped 
during the day and night fourteen tons of bombs; we lost no machines.” 


London, June 6.—The British 
aviation issued June 6th says: 

“Wednesday night our long distance bombing machines again attacked 
the Metz-Sablons station triangle and also the railway sidings at Thion- 
ville, dropping five tons of bombs with good results, although the visi- 
bility was indifferent. Thursday morning the railway station at Coblenz 
was heavily attacked by tis. Good bursts were observed on the railway 
line. All the machines emerged safely: < 

“The fine weather of Wednesday enabled our airmen to carry out 
much photographic, reconnaissance .and artillery. work. twenty. tons ‘of 
bombs were dropped on different targets, including hostile dumps and 
railway billets, the Armentieres and ‘Roye Stations and the Zeebrugge 
Seaplane base. 


official communication dealing with 


_ 
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the railway station and barracks at Treves and the Metz-Sablons rail- 
way station and the railways at Karthaus, returning without loss. 

“Seven hostile machines and three German observation balloons were 
shot down during the day by our airmen and three hostile aeroplanes 
were driven down out of control. Four of our machines are missing, 

“Wednesday night thirteen tons of bombs were dropped by us on the 
St. Quentin, Boesinghe, Cambrai and Armentieres stations. ‘All the ma- 
chines returned.” 


The British official 
says: ~s 

“Our airmen took advantage of the fine weather on the British front 
Thursday to accomplish much useful work in reconnaissance and photog- 
raphy. Together with our observation balloons, they ranged our guns 
on many hostile batteries. , 

“In air fighting fourteen German machines were destroyed and eight 
others were driven down out of control. Several observation balloons 
were destroyed by our airmen and another hostile aeroplane was forced 
to descend by our anti-aircraft fire. 

“During the day we dropped twenty-eight tons of bombs and a fur- 
ther eleven tons in the course of the following night. Among the 
targets attacked were Valenciennes, Le Cateau, Busigny and the St. 
Quentin railway station. 

“We lots one machine during the day.’’ 


communication concerning aviation operations 


London, June 8.—Aerial operations by the British are described in 
an official statement issued to-night as follows: 

“In the air a good deal of observation and photographic work was 
carried out by us on June 7. Bombing was active on both sides. We 
dropped twenty-three tons of bombs on railway junctions, aerodromes, 
and dumps beyond the German lines. 

“Twelve machines were brought down by our airmen, and seven 
were driven down out of control. We lost three machines.” 


London, June 9,—The official report on aerial operations issued this 
evening says: 

“Low clouds hampered work at Saturday, but our aeroplanes con- 
stantly attacked the enemy behind his lines with machine gun fire. Our 
squadrons, co-operating with the French, heavily bombed Nesle and 
Fresnoy-les-Roye, nine tons being dropped. A 

“During the following night two tons were dropped on a railway 
station and dump east of La Basse. 

“In the course of twenty-four hours four hostile machines have been 
brought down and tw oothers disabled. None of ours is missing.” 


On June 3rd the British Admiralty issued an official communication 
regarding aerial operations, the text of which follows: 

‘During the period of May 30th to June 2nd, inclusive, bombing 
raids were carried out night and day against the following military 
obiectives: Bruges and the docks of Zeebrugge and Ostend. Several 
tons of heavy bombs were dropped on the objectives with good re- 
oul Photographs confirm great damage to the large engineering works 
at Bruges. 

“Three enemy machines were brought down in flames and three driven 
down out of control. Three of our machines are missing. 

“In home waters during the above period numerous anti-submarines 
and escort patrols were carried out and long reconnaissances were made 
across the North Sea. Submarines were sighted and attacked, and 
enemy mines were located on several occasions. 

“During a North Sea patrol a Zeppelin was sighted and chased by 
our seaplanes, which were unable to get sufficiently near to engage 
her effectively. One of our seaplanes is missing.”” 

A pee et 

A review covering naval aerial operations during the period from 
June 3 to 5 has been published by the Admiralty. e 

“Eight bombing raids,” it says, “‘have been made on the following 
military objectives: Zeebrugge, Ostend, Bruges, and the Thourout rail- 
way junction. Large quantities of heavy bombs were dropped. In the 
course of aerial fighting two enemy machines were destroyed and three 
driven down out of control. One of our machines is missing. 

“In home waters during the same period escort duties and anti- 
submarine patrols were carried out. Submarines were sighted and 
attacked and enemy mines located on several occasions. 

“A squadron of glarge seaplanes carried out a long reconnaissance 
over the North Sea. K large formation of hostile machines was met 
and engaged, resulting in two enemy machines being shot down. On 
the return journey two of our machines were forced to alight close to 
the Dutch coast owing to engine trouble. They have been interned.” 


A dispatch from Madrid dated June 6th, says: 

“A British aeroplane fell at Rio Muni, Africa, recently, and the 
Rulot and-observer, who were not injured will be interned at Cordova, 
pain.” eS 

Rio Muni, or Spanish Guinea, is a Spanish possession on the western 
coast of Africa south and southwest oF Kamerun, which formerly was 
a German pogsession. 


The British official summary of aviation activities for the month of 
May gives a total of 518 planes brought down; 398 German ma- 
chines brought down by British airmen, 20 brought down by anti- 
aircraft gunfire, 100 enemy machines driven down out of control, 
making a total of 518 aeroplanes destroyed or damaged. In addition, 
seven observation balloons were destroyed. 


ITALY 
A_British-Italian official statement issued June 4th, says: 
“Since May 25th, the Royal Air Force has destroyed fourteen enemy 
aeroplanes and-driven one.down out-of control. 
failed .to return.” - 


The War Office communication issued June 5th, says: 
““& captive balloon was brought down on the bank of the Piave River. 
“Monday evening four enemy aeroplanes were downed.” 


The Italian War Office issued the following official statement regard- 

ing the air fighting of June. 8th and 9th: — ’ 
“Our airships and aeroplanes bombed railway stations, aviation camps 
and enemy hutments and attacked troops in movement with machine 
At Nattarello station the explosion of a large ammunition 


gun fire. 
-dump .was observed. 


“Our aviators surprised an aviation camp between the Piave and the 
Livenza and the railway station at Caldonazzo while in full activity 
and effectively bombed them. Ten hostile machines were downed.” 


One British machine | 


See oe 


MODEL NEWS 


Edited by John F. McMahon 


Scale Model of Nieuport Made of Wood 


HE model of “Spad” shown in a recent issue has been re- 

| ceived by model builders with such favor, that I have de- 

cided to publish the Nieuport shown in the cut below. 

The “Spad,” while being a well built model, did not show its 

characteristics as well as this one, because of the enclosed 
motor of the Spad. 


The Nieuport machine is a well known scrapper, and, ‘of 
course, a model of the large machine will attract considerable 
attention. 

The construction of this model is much the same as the 
“Spad” shown previously, the wings and body are of wood and 
the wheels are aluminum disc with rubber tires; they are 2 
inches in diameter, the landing chassis struts of this model, and 
the “V” strut at the rear of the top plane over the fuselage are 
made of % inch brass tubing. 

The ailerons are imitation only, a slot being cut in the top 
wing on each end to represent the opening between wing proper 
and aileron. 

The “V” interplane struts are made of wood fitted together 
at the apex and wrapped with thread and glue. They are then 
inserted into place and glued to the wings. 

A small model of a Lewis machine gun made to 1/24 actual 
size is mounted on the top of the plane. The gun is built of 
brass tubing, the magazine being turned out on a lathe and 
notched to represent cartridge spaces. 


The engine is an exact duplicate of a Gnome 7-cylinder and is 
the main part of the model. The crankcase is made of a 34 
inch piece of dowel % inch long. The cylinders are made of 
14 inch dowel with rings of cardboard glued on to represent 
cooling flanges. On the top of cylinders to represent a cylinder 
head, the male end of a snap hook such as women use for waists 
is used, to which is soldered a pin bent to represent a push rod 
and a valve rocker, a piece of tubing 1/6 inch is then put 
through the crankcase and this supports the engine and allows 
it to revolve, at the same time acting as a propeller shaft. 

The engine is then given two coats of aluminum paint and 
when dry varnished. = 

The engine cow! is made from the bottom of a tin cup; 
also painted aluminum. 

The model is painted with a combination of blue and grey 
paint to give a sky blue tint. The French insignia, blue, white 
and red circles are painted on the planes and blue, white and 
red stripes are painted on the rudder. 


this is 


The Caproni, De Haviland, Burgess Seaplane Scout, Hand- 
ley Page models will appear later. All of which were made of 
wood and were on exhibition recently at Meyrowitz stores on 
Fifth Ave., New York City. 

All of the models, I have just mentioned were built from 
photographs and drawings appearing in ArrtAL AcE. 

The reader will notice a dummy aviator in the pilot’s seat. 
This was made from modeling wax such as is used by sculptors 
and the like. 


Model Aeroplane Building as a Step to Aeronautical 
Engineering 
FTER attaching our propeller in place, we are ready to 
A study the machine by flying it. 

z To fly, it is necessary to twist the propeller in the 
reverse way until rubber is sufficiently tightened and then re- 
lease allowing propeller to spin and dig its way forward. 

To get the best results out of the model, it is necessary to 
balance properly. This being done exactly as we did to balance 
the glider. 

When starting the model on its flight, hold the propeller from 
turning with the left hand and the body or frame of the model 
with the right hand. Just a second before throwing model 


‘gently on its way allow propeller to spin and gain its required 


speed. The same instructions for flying the glider apply to this 
model. 

We will now go to the racing model. This is a light affair and is the 
real flying stick type of model but it has its advantages in teaching 
aviation to the beginner because it allows a good study of aeroplane 
flight because of the long flight that may be accomplished with a model 
of this kind. . While a model of this type is built as light as possible 
to allow for the maximum flight, it must be built strong enough to 
withstand hard usage and the strain of two rubber motors. 

The scale flying stick model has no resemblance to a big machine 
and should a large machine be built to the same scale as a model of 
this kind, it would fall apart in the air because it would not be strong 
enough to support its own weight. 

A word of praise must be made for this type of model inasmuch as 
it takes all the ingenuity the model builder can master to beat some 
record another has made, and it is the real foundation of the study 
of aeroplane flight. 

Scale flying models have some advantages over the Fiying Stick 
type of model because they actually resemble the large machine and 
when flying behave like their big prototypes, but the flight of a scale 
model does not last as long as the Flying Stick type and for that 
reason, for the time being, we will treat on the light racing type model 
to become better acquainted with power driven machines. 

The racing model aeroplanes are mostly Pusher Type, that is the 
propeller instead of being located in the front or nose of the machine, 
are a: he rear, one propeller turning the reverse way to the other 
and cach driven by separate rubber motors. 

(To be continued) 


Scale model of a Nieuport made of wood 
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Aeronitis is a pleasant, a decidedly infectious ailment, which makes its victims “flighty,” mentally and 


physically. 


fected thousands; it will get the rest of the world in time. 
When you finish this column YOU may be infected, and may have 
If so, your contribution will be welcomed by your fellow AERONUTS. 


tials of contributor will be printed when requested. 


victim has a different story to tell. 
a story all of your own. 


At times it has a pathologic, at times merely a psychologic foundation. 


It already has af- 
Its symptoms vary in each case and each 


Ini- 


Ole Travis Mam’y Has First View of an Aeroplane 


T was a “befo’ de wah” negress standing on an Austin 
I street corner yesterday morning, waiting for a street car. 

She toted one of those old-fashioned black shiny valises, 
a relic of celluloid collar days, and her some 200 or more 
pounds of weight was topped by a tiny black hat crowned by 
some frost-bitten looking objects that might have passed for 
plumes during Harrison’s administration. 


Puzzled by Aeroplane 


One didn’t have to use field glasses to see she was from 
the country. She simply radiated good humor. Or at least 
she did until she heard the whir of an aeroplane perhaps a 
thousand feet above. 

Then she registered, as the movie director might say, “un- 
easiness.” She quickly glanced from right to left, then front 
to rear. In either direction she saw nothing to fear. 

The whir grew louder and harsher. Suddenly she saw the 
plane, a gigantic bird sailing far overhead. 

Thought It a Bird 

“Mister, what sort uv a bird is dat dere,’ she tremulously 
asked a passerby. 

“That isn’t a bird, aunty; that’s an aeroplane. It’s an 
automobile of the air. And the man in it is a soldier.” 


Turkey Buzzard Man 


How come man up dar flyin’ 
Tell me dat. Dat’s some sort 
l’se goin’ ’way from 


“Aryplan’! What's dat? 
‘bout like a turkey buzzard? 
uv a big hawk. Lemme ’lone, mister. 
dis here place.” 

“Look at it now, aunty. See, it’s making a turn and is 
coming lower. Don’t you see the man waving his hand?” 
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She Couldn’t See a Man 


“Naw, sir, I doan see nothin’ ’cept dat it ain't no folks 
up dere. Lemme ‘lone, I tell you I’m goin’.” 

By that time a coterie of onlookers had assembled, some 
trying to explain the aeroplane was no bird. 

But she steadfastly refused to be convinced. 


Insisted It a Bird 


eo Tar't man up dere. Dat’s. some sort a bird,” 
she muttered to every explanation. 

“Up dere” the birdman swerved and curved, passing and 
repassing overhead. 

“Let me explain it to you, aunty,” said a listening aviator, 
who wore the bars of a lieutenant. 

“Well, what you know ’bout it?” she asked him, with some- 
thing between fear and defiance. 

“That is a man up there, and he is riding in an aeroplane, 
a thing made with an engine that will fly in the air, just like 
a street car runs on a track or an automobile on the street. 


no uv 


No War for Her 


“We are at war now. Those things flying up there are 
made to fight the enemy with. And——” 

“How cum we at wah now? Didn’t we whup the Yankees 
more’n fifty years er-go? You’all kain’t pester me. Dat ain't 
no man, dat’s a bird,” said the old woman, as she stalked 
ponderously down the street, leaving a very much crestfallen 
lieutenant of Uncle Sam’s army, who heard his attempted 
explanation of “why’s an aeroplane.” . 


An Aircraft Factory at lunch time. 
The efficiency and scientific “mo- 
tion saving” methods are applied 
in this period, just as they are 
when the mechanics are at work. 
Note the two workmen attempting 


to occupy the same extent of space 
at the same time, without any re- 
gard for the well known law of | 
physics.* 
Courtesy “The Aeroplane” 


The New U.S. Service Set—A solid metal case, 
heavy nickel-plated und embossed with the In- 
signia of the _Army and Navy. Strong, 
thin, compact: 1% inches wide, 4 inches long, 
% inch thick. 12 double-edged Gillette Blades 
(24 Shaving Edges). Contains a nickel-plated 
Gillette Safety Razor and Blade Box. In- $5 
destructible Trench Mirror inside the lid. 
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Military Set No. 18—For Uncle Sam’s Officers 
a Gillette Combination Set, in case of U. S. Reg- 
ulation Khaki twill — nickle-plated ‘‘Bulldog ’ 
Razor; indestructible ‘!'rench Mirror fitted in 
pocket in lid; Shaving Brush and Stick Gillette 
Shaving Soap in nickle- plated holders; two 
Blade Boxes; 12 double-edged Gillette Blades 7 
24 Shaving Edges). 2 z 0 . G $ 


Nobody knows the Gillette like the man just 


out of the 


fire-rooms 


After he’s done his “trick”’ in front of the big fires, there’s solid comfort 


in the cool, bracing Gillette shave. 


It’s the hardest shaving problem a razor ever had to solve. There isn’t a 
job on earth that makes the skin more tender. In barracks and in the field, 
too, the Gillette has proved itself the fighting man’s razor everywhere. 


Have you seen the new Gillette Sets specially 
made for the fighting man? Two of them are illus- 
trated on this page. They were designed by members 
of the Gillette organization in the Service — men 
who know what the fighting man is up against. 


Simple and compact, fit the pack, the pocket or 
the ditty box. No strops or hones to clutter up the 


kit. Blades always sharp, alwaysready. No Strop- 
ping—No Honing. When a man wants new Blades 
he can get them in any Post Exchange, Ship’s Can- 
teen, or Y. M.C. A. Hut, here in America or overseas. 


Our Paris Office carries stocks — is cozstantly supply- 
ing the American Expeditionary Forces. Gillette Safety 
Razors and Blades on sale everywhere in France, England, 
Italy, and the Eastern battle front. 


Here’s the Way to Get 100% Efficiency Out of Your Gillette 


Gillette Safety Razor Ca 
of Canada, Ltd. 
73 St. Alexander St. 
Montreal 


Try this when you shave tomorrow 
morning. Lather the beard thoroughly, 
and rub well in 
— that’s essential 

with any shave. 


Gillette Safety Razor Societe Putinanew blade 


Anonyme 
17 Bis, Rue La Boetie 
Paris, France 


and screw the 
handle down tight. 

} If you want a spec- 
ially close shave, 
unscrew the hindle 
a part turn. 


Gillette Safety Razor, Ltd. 
200 Great Portland St. 
London, W., England 


Hold the razor naturally and eas- 
ily, and tilt the handle so you can just 
feel the blade en- —— 
gage the beard. Va 


Then shave with A. G. Micheles 


53 Liteiny, Petrograd, Russia 


slanting / 
It doesn’t 
require any brute 
force to shave with 

a Gillette—the 
razor does the 
wo k. 


short 


strokes. Vedova Tosi Quirino & Figli 


Via Senato, 18 
Milan, Italy 


Gillette Safety Razor Company 
Boston Mass‘U-S:A- 
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TEXTBOOK OF 


MILITARY AERONAUTICS 


With a foreword by Alan R. Hawley, President Aero Club of America 
By HENRY WOODHOUSE 


Author of ‘‘Text Book of Naval Aeronautics,” etc. 


Member Board of Governors, Aero Club of America. 


Member National Aerial Coast Patrol Commission, etc., etc. 


Chapter Headings 


The War to be Decided in the Air, 

The Warplane for Bombing and 
Attacks. 

Dropping Bombs from Aeroplanes. 

Battleplanes and Aircraft Guns—The Domi- 
nant Factors in Maintaining the Supremacy 
of the Air. 

The Fundamental Principles of Aerial Combat. 

Directing Artillery Fire by Night and Day 
Signaling to and from Aircraft. 


Kite Balloons the Eyes of the Artillery. 


aie yrpede ) 


Aero Photography. 

Reconnaissance and Contact Patrol Work by 
Aeroplane. 

Night Flying. 

Radio for Aeroplanes. 

Military Aerostatics. 

Hydrogen for Military Purposes. 

Training Aviators for the United States Army ; 
Home and Foreign Service. 
Regulations for Uniforms of U. 

tic Personnel. 
Aeronautic Maps. 
History of United States Army Aeronautics. 
The Evolution of Military Aviation. 
Some Problems in Aeroplane Construction. 
Methods of Measuring Aircraft Performances. 
The Sperry Automatic Pilot. 
The Case for the Large Aeroplane 
Every Military Aviator Ought to Know What 
His Own and the Enemy’s Machine Can Do 
and How They Look. 


S. Aeronau- 


Large Quarto, 300 Pages. 


300 Illustrations. 


Executive military officers who want to 
know the exact status of military aeronautics 
and the principles of aerial strategy ; students 
learning various phases of aerial warfare; 
Aeronautic engineers and manufacturers who 
want to know the duties of aircraft, in order 
to design and make more efficient machines ; 
and the average patriot who wants to learn 
about aeronautics in the hope of finding an 
opening to employ his or her efforts to help 
the Government in carrying the war to a suc- 
cessful conclusion, will find the Textbook of 
Military Aeronautics the publication they have 
been looking for. 


it makes available for all the latest educa- 
tional information concerning the new science 
of Military Aeronautics. Mr. Woodhouse is in 
touch with the development of aeronautics in 
all countries and the present treatment has 


been brought up to date in every department. 


The author has succeeded in making an au- 
thoritative textbook at the same time very 
readable. The work is illustrated with more 
than 300 action photographs and _ technical 
drawings which visualize the latest develop- 
ment of the science in every field. It will be 
found encyclopedic in detail. 


Mr. Woodhouse’s companion book, the Text Book 
of Naval Aeronautics, has been widely adopted in 
schools of instruction and has won high praise from 
the leading authorities in America and Europe. In 
the present volume he repeats his earlier success. 
World strategists agree that the great War is to be 
won through the air. The present volume is destined 
to play an important part in building the substantial 
Air Forces needed to insure victory to the Allies. 


Index. Price, $6.25 Postpaid 


OBTAINABLE THROUGH 


THE AERONADUTIC LIBRARY, Inc. 


280 Madison Avenue, New York 


THE AERONAUTIC LIBRARY, Inc. 
280 MADISON AVENUE, NEW YORK 


You may enter my order for THE TEX TBOOK OF MILITARY AERONAUTICS 
by Henry Woodhouse, for which I enclose check for $6.25. 


Name _ 


Address_ 
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meroplane Propeller Stock 


Toothed at the rate of 100 feet per minute by running it through a 


Wesltesde| Nek VY 
Toothing Machine 


If you want to prepare your Propeller stock be- 
fore gluing up by the quickest—easiest—safest and 
cheapest method, just put it through a Whitney 
Toothing Machine. 


Many of the Aeroplane Manufacturers, as well as 
Propeller Makers, are using this machine. 


It will pay you to investigate. 


Write for catalog 
and samples of toothing 


Baxter D. Whitney & Son 


: . 3 : WINCHENDON MASSACHUSETTS 
Whitney Scraping and Toothing Machine 
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CONTRACTORS TO 


The United States Army and Navy The British Admiralty 
THE BURGESS COMPANY 


MARBLEHEAD, MASS. 


Scle Licencees for the United States Members of the Manufacturers 
for the Dunne Patents Aircraft Association 


WE USE THE CELEBRATED 


Radium 
AN Luminous 
\ Compound 


For Aeronautic 
Instruments 


Luma adds to the safety of night flying 
by making the dials of all indicating in- 
struments plainly visible in the dark. 


It meets the requirements of the British 
Admiralty and the specifications of the 
United States Government for use in con- 
nection with the great air fleets. 

Manufacturers of aeronautic instruments 
who send us their dials to be illumined 
are assured of prompt ‘service and the 
highest type of workmanship. 


Literature and full information 
upon request. 
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For sale by dealers wher- 
ever you go—in U. S., in 
England, and at way 
stations in France. 


FOR— 
Drafting 
Mapping 
Calculations 
Sketching 
Manifolding 
Writing Home 


You can never go 
wrong when you 
specify VENUS, the 
pencil bought by 
the Allied Govern- 
ments for exacting 
work of all kinds 


ENUS 
PENCILS 


are world famous 


They set the standard 
by which all pencils 
are judged! 


17 black degrees—6B softest to 9H hardest 
with and without eraser tips 
and hard and medium indelible copying 
—-all perfect! 


F Reese 


(Except packing and postage) 


Send 6c in stamps to cover act- 
ual cost of packing and postage 
and we'll send FIVE trial length 
VENUS Pencils and VENUS 
ERASER for test! 


American Lead Pencil Co. 


239 Fifth Avenue, NEW YORK 
and Clapton, London, England 


Dayton. They brought word that the plants visited were rap- 
idly reaching a quantity production basis. 

Members of the sub-committee, which is composed of 
Senators Thomas of Colorado, Reed of Missouri, Smith of 
Georgia, New of Indiana, and Frelinghuysen of New Jersey, 
declined to anticipate their report by a detailed account of 
the trip. They expressed themselves, however, as pleased 
with the showing now being made, and predicted that from 
now on there would be a marked improvement in the situation. 
The production of Liberty motors, they said, is increasing 
steadily, and will very shortly reach a point where it will 
meet American demands. 

While away the Senators witnessed a number of tests of 
the Liberty motor. While there are certain questions yet to be 
worked out in order to improve and perfect it, they say, the 
tests were very satisfactory. 

Because of the Army Appropriation bill now pending before 
the Military Committee, plans for resuming the inquiry are 
uncertain. Members of the sub-committee said their work 
had only started, however, and that before beginning the 
hearing of testimony in Washington they expected to make 
other inspection tours. 


Aerial Mail Service of the Future 

(Editorial in N. Y. Times) 
HE best authorities upon aeronautics, including inventors, 
entertain no doubt that the safety of the improved aero- 
plane will be limited only by the fallibility of pilots and 
mechanics and by unseen flaws of material used in construc- 
tion. According to expert judgment, the aeroplane will com- 
pete with the automobile as a means of conveyance and com- 
munication. The inexorable demands of war have done more 
for the aeroplane than could have been expected from many 
years of industrial peace. A swifter, stancher, safer flying 
machine is a compensation of the war. It has multiplied 

trained pilots into the scores of thousands. 


After the war inventive minds will evolve a motor compared 
with which our vaunted Liberty will seem like an experiment 
in the retrospect, and every one of the essential parts of the 
fabric that carries the motor will be perfected. So say scien- 
tists interested in aeronautics. Their confidence is infectious. 
There is no cause for wonder if the Post Office Department, 
which has been experimenting with an aerial post between 
New York and Washington, is now planning an extension of 
the service to all parts of the United States. This is the 
program: 

Flights between Chicago and other Middle West cities 
and Eastern points, and, finally, transcontinental flights. 

Washington to Chicago flights in from seven to nine 
hours. 

Establishment of flights in sections not accessible by 
trains. 

Aerial routes where circuitous approaches, due to 
canons, lakes, and other natural objects, make ordinary 
mail deliveries unusually slow. 

Final interlocking of the entire country after the war 
with aeroplane mail service for letters and packages. 

The longer the route the greater the superiority of an 
aeroplane mail service over a railway service. The Empire 
State Express could run from New York to Chicago in 
eighteen hours; a high-power aeroplane would cut the time in 
half. A relay of aeroplanes would reduce the schedule be- 
tween New York and San Francisco to thirty hours. Some 
day there should be an aerial express for a thousand and one 
articles, perhaps a service for perishable products. Baggage 
carried through the air is conceivable. 

Of the hosts of war pilots many will be open to engagement 
when peace returns: to fly for the Government, for corpora- 
tions and individuals. Now they are defying machine guns, 
aircraft guns, and diabolical devices of the busy mnuition- 
makers. In peaceful times these flying men will have to con- 
tend only with the elements. How beatific the transformation ! 
Fogs, snowstorms, lightning will become as familiar as friends. 
“Wes are training aviators now,” says Mr. Praeger, Second 
Assistant Postmaster General, “with the intention of using 
them for the aeroplane mail service when they return from 
aviation in France.” It will be exhiliarating as well as re- 
munerative work, and it may be supposed that the supply of 
aeroplane drivers will be greater than the demand eventually. 


Aviators “Over There” 


OUR FIGHTERS IN THE AIR 


are describing their adventures 
most thrillingly and entertainingly. 


If you wish to experience with 
them the perils and delights of their 
wonderful work, take a trip with 
these airmen through the Pee of 


their books: 


Postpaid 

Glorious Exploits of the Air, 
By Edgar Middleton ........... $1.50 
The Flying Poilu, by Marcel Nadaud... 1.50 
Winged Warfare, by Major Bishop .... 1.65 


A Flying Fighter, by Lieut. E. M. Roberts 1.65 
Outwitting the Hun, by Lieut. Pat O’Brien 1.65 
Cavalry of the Clouds, by Capt. Alan Bott 1.40 
' With the French Flying Corps, 


by Carroll Dana Winslow ........ 1.40 
En LAr, by Lieut. Bert Hall ......... 1.65 
The Adventures of Arnold Adair, 

by Laurence La T. Driggs ....... 1.50 
Above the French Lines, Letters of an 

AmenicanwAwiatoneas oes > seca. 1.10 
My Airman Over There, by His Wife. ... 1.50 


Flying for France, by James R. McConnell 1.10 


With the Flying Squadron, 
by Harold Rosher ............. 1.40 


All of these books can be procured from 


The Aeronautic Library Inc. 


280 Madison Avenue 
New York City 


Accompany your order with remittance 
and the books will go forward at once. 
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NEW EPOCH 
IN AVIATION 


POPULAR PRICED 
TWIN MOTORED HARLEY-STROMER 
AEROPLANES 
HYDROAEROPLANES — FLYING BOATS 


MATERIALS 
DURABILITY ENGINES 
{ CONTROL 


Standardized lee Sa SNOT 


As to 


Price $3,000 


Training Machine for Military Purposes. 
Training Machine for the Student Aviator. 
- Pleasant and Safe Machine for the Sports- 
man. 
Machine for Commercial Purposes, Mail 
and Express Routes. 


GUARANTEED PERFORMANCE 


38 to 60 Miles Per Hour 
Capacity, Pilot and Passenger 


ArRonauTICAL Equipment, INC. 


ISRAEL LUDLOW, President 
Mill and Manufacturers’ Agent 
1 WALL STREET NEW YORK CITY 
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ID IO SSE SO IE 


WIDMAN 


Manufacturers of 


SRG 


hich 


A 7 EET 


} 


Waterproof Ply Wood Panels of all Thicknesses and 
Plies. Stands Highest in Government Tests for 
Strength and Water Resisting Qualities 


FABRICATORS of PARTS of ALL KINDS 


Our Engineering Department is at your Service 


Sales Agents for Certus Cold Glue 
Absolutely Waterproof and Accepted by the Government 


J.C. WIDMAN & COMPANY 
14th and Kirby Ave. Detroit, Mich. 


ee a Yn Me 


oe ae Se ee 


The A.S. HEINRICH CORPORATION 


Manufacturers of 


AIRPLANES and SEAPLANES 


For Military and Sporting Purposes 


FACTORY 


Freeport, Long Island, New York 
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AEROPLANE. CRANKSHAFTS 


Wyman-Gordon Company 


Worcester, Mass., U.S. A. 


AIRPLANE CO. 


NEW 


(Continued from page 676) 
retors —Ignition systems — Lubrication— 
Types of aviation engines: Gnome, His- 
pano-Suiza, Curtiss, Thomas-Morse, Hall- 
Scott, The Liberty Motor. 


Types oF AEROPLANES—Wright double 
pusher biplane—Curtiss pusher—Curtiss 
tractor — Antoinette monoplane — Bleriot 
monoplane—Deperdussin monocoque—Han- 
riot monoplane—Martin tractor biplane— 
Signal corps tractor—Spad tractor aero- 
plane—French Nieuport speed scout—Sop- 
with tractor biplane—U. S. Army Dunne 
type biplane—German Taube monoplane— 
erman Aviatik tractor biplane—Twin- 
motored Caudron—Farman biplane—Vick- 
ers pusher—Bristol speed scout—Voisin 
fighting biplane—German Albatross—Ma- 
tine aeroplanes and flying boats: Wright 
aeroboat, Curtis flying boat, Leoning mon- 
oplane aeroboat. 


VIII. Fryinc—The forces acting on an aero- 
plane in flight—Stability and airworthi- 
ness of aeroplanes—Pitching—Stalling and 
diving — Rolling and lateral balance — 
Turning—Skidding and side-slipping—Di- 
rectional stability—Spirals—The tail-spin 
— Hydroplaning — Military use of aero- 
planes—Scouting and_ fighting planes— 
Special requirements for war work—The 
training of an aviator. 

For further information address Prof. Paul 

Klapper, Director of the Summer Session, at 
the College. 


VII. 


Men In Uniform Ask for New Fiction 


“The soldiers persistently ask for new novels, 
which never seem to be part of the gift ship- 
ments,” writes one camp librarian to the Library 
War Service Headquarters of the American 
Library Association. 

“I find a special need among the patients for 
up-to-date reading matter,” writes the chaplain 
of a base hospital. And from a hospital librarian 
comes an appeal for new fiction. 

In the three million books given by the 
American people for camp library use, there are 
few 1918 novels. It-is true that old books, like 
-old friends, are always welcome, but the new 
ones are wanted too. 

With vacation days at hand, many people will 
ibe buying recently published novels to read dur- 
ing summer hours on boats, in camp, or at home. 


Annual Meeting of Pennsylvania S. A. E. 


Philadelphia, Pa——More than 100 members and 
guests attended the annual dinner of the S. A. E., 
Pennsylvania Section, held at Hotel Adelphia, 
after a visit to the Hog Island shipyards. Among 
the speakers of the evening were Mr. Harry 
Tipper, Mr. D. Ludlum, Mr. H. L. Horning 
and Mr. William B. Stout, technical adviser to 
the Aircraft Production Board. 


Mr. Stout pointed out the great difference be- 
tween the development of aircraft production and 
that of production in other lines, such as ship- 
building, due to the fact that there was no accu- 
mulated experience in aircraft production in this 
country when we entered the war. This was 
largely due to the patent situation, which made 
entrance into the aircraft industry equivalent to 
the purchase of a law suit. Apropos of the criti- 
cism made on the Liberty aircraft engine some 
time ago a certain prominent British flyer, in 
speaking before a society composed of British 
and Canadians, said that he had driven every 
aircraft engine that had been used on the front, 
but he ad never been behind an engine that 
would compare with the Liberty engine. 


Mr. Stout said that on account of our tre- 
mendous service facilities we would have very 
little trouble with engines, and that most trouble 
would be with the so-called connecting details. 
Aeroplanes are now capable of climbing about 
as fast as the heart of the aviator will stand. 
It is America’s part in winning the war to make 
the aeroplane a production job which it is not 
now. 


As regards lubrication of aircraft engines, good 
service is given by both mineral oil and castor 
oil. The Liberty engine does not require castor 
oil. Mr. Stout also spoke of the German giant 
aeroplanes with five engines, which took part in 
recent raids on London, and which carry 3,000 
pounds of bombs, each bomb weighing 600 lbs. 
It has not yet been learned whether the engines 
were of the 160 or 260 h.p. type. Two inch and 
three inch guns are now being used on aero- 
planes and machines which are being used by 
the Germans to co-operate in infantry attacks 
carry an armor under the fuel tank and the cock 
pit. Recently many of the German Albatross 
planes have collapsed in the air, which is due 
chiefly to the fact that this plane was originally 
designed for a 160 h.p. Mercedes engine, but 
later, in order to increase its speed and climbing 
power, a 260 h.p. engine was substituted. 


YORK CITY U.S.A. 


One Cent a Mile Fare for Soldiers 


Washington, D.C.—A special rate of approxi- 
mately one cent a mile on the railway systems 
controlled by the Government is to be allowed the 
men of the Army and Navy who intend visiting 
their homes before going overseas, according to 
the following announcement issued by the U. S. 
Railroad Commission on May 24th: ‘‘Director 
General. McAdoo, realizing that the payment of 
the full railroad fare means a serious hardship to 
our soldiers and sailors who desire to visit their 
homes before going overseas, has ordered that 
as soon as necessary details can be completed 
soldiers and sailors of the United States forces, 
when furloughed and traveling at their own ex- 
pense, will be granted a rate of approximately 
one cent per mile. This fare will be available on 
delivery to ticket agents of certificates signed by 
commanding officers. Such certificates of stand- 
ard form will be prepared and distributed with 
the utmost promptness.’’ The order will extend 
the special privilege to the men in training at all 
camps and training stations under the juris- 
diction of the War and Navy Departments. 


Governor Cox Predicts Aerial Offensive 


New York City.—Governor James M. Cox, of 
Ohio, in an interview in New York intimated that 
he fully expected to see the Germans driven out 
of the air and thus enable the infantry to under- 
take a sweeping offensive. “‘And we need not be 
surprised to see the German navy destroyed by 
aeroplanes,” he added. 


One-Thousandth Liberty Motor Shipped by 
Detroit Manufacturer 


Detroit, May 29th.—The one thousandth Lib- 
erty aeroplane engine produced by a local motor 
company was shipped from the factory on May 
29th, just a year from the day the first blue- 
prints were sent to Washington. 

The Packard Company, first to get into pro- 
duction, is turning out twenty-five motors a day. 
The Lincoln Motor Company is completing ten 
a day, with a much larger output immediately 
in sight. The Ford Motor Company, which has 
made thousands of the cylinders for both Pack- 
ard and Lincoln, is on the eve of producing 
motors in quantity. The Marmon Company also 
is about to enter production. 
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Silence (gy Speed 
ln a | 
(6 ORMAy)——————— 

Precision xX BY Service 


BALL BEARINGS 


(Patented) Wittemann-Lewis Model T-T, 100 he p. 


As the success of an organization rests upon the 
capacity of the men comprising it, so does the success 


oh paar meas (oar papas aL ee WITTEMANN a LEW IS 


is as fatal as to place an incapable man in an efficient 


organization. There can be no more short-sighted 
une AIRCRAFT COMPANY 
Day-in-and-day-out dependability has uni- NEWARK F Nr. Je 


formly been the distinguishing characteristic 
of the high-grade ignition apparatus and 


lighting generators in which "NORMA” Pre- 
cision Bearings have been the standard bear- Main Office and Factory: 


ings. Their record is not one of days or 
months, but of years. 


Be SURE. See that your electrical Lincoln Highway, near 


accessories are "NORMA” equipped. P assa i Cc R i ver 
THE NORMA COMPANY OF AMERICA 


Telephone, Market 9096 
17399 BROADWAY NEW YORK 
BALL, ROLLER, THRUST, COMBINATION BEARINGS 


ee 


ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors te Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 


Bi. CI de. tal 


are made in ENGLAND and by their superior design and high Made by 


efficiency have contributed to the Aerial supremacy of the Allies The Blackburn Aeroplane 
and Motor Co., Ltd. 


LEEDS & HULL 


Always at the Front Enelad 


Aluminum Company of America 
PITTSBURGH, PA. 


Manufacturers of Aluminum 
Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 
Extruded Shapes, Electrical Conductors 
Genera! Sales Office: 2400 Oliver Building, Pittsburgh, Pa. 


Branch Offices: 


EIGing godine ono oo do Go a odes 131 State Street 
@hicagoyoeis.ciecisvcierezsh 1500 Westminster Building 
Ordiiclsesseucoeac 950 Leader-News Building 
Detroit ns cpsyexs Sekai cestereternehetane 1512 Ford Building 
Kansa'sy City. -n-1-t ie eee 308 R.A. Long Building 
INE? MGS Gabino ob oe 0 6.0 Oe 120 Broadway 
Philadelphia........ 1216-1218 Widener Building 
Rochestericr2 tc roctseiacen 1112 Granite Building 
Sanwhranciscorerenrieeooe eo: 731 Rialto Building 
Washington...... 509 Metropolitan Bank Building 
CANADA LATIN AMERICA 


Northern Aluminum Aluminum Co. of 
Co., Ltd., South America, 
Toronto Pittsburgh, Pa. 


ENGLAND 
Northern Aluminium Co., Ltd., London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office. 


Specify 
BOS CH 
MAGNETO 


The services of our factory and 
engiheers are at your command. 
BOSCH MAGNETO CO., 201 West 46th Street, New York 


Branches: Chicago, Detroit, San Francisco 
@ 


eS 
rrr 


OWUESENBERG 


THE POWER 
OF THE HOUR 


DUESENBERG MOTORS CORPORATION 
120 BROADWAY, NEW YORK CITY 
CONTRACTORS TO THE UNITED STATES GOVERNMENT 


moe 
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Designed and Built to 
meet the exacting 
requirements of 


Airplane Service 
combining: 
Light Weight 
Efficiency and 
Durability 
Diagonal and Square 
Honeycomb Types. One 
Quality Only— 
piheiBest 
Our engineering experience 
and up-to-the-minute man- 


ufacturing facilities are at 
your disposal. 


The GeO Mfg. Co. 


New Haven, Conn., U.S.A. 


Specialists 


Alaska Spruce 
Black Walnut 
Tough White Ash 


CENTRAL TIMBER & 
EXPORT COMPANY 
INCORPORATING 


CHETHAM LUMBER CO. 


General Office Pacific Coast Office 
15 William St. 509 Hoge Bldg. 
New York Seattle, Wash. 
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Lippincott Aircraft Parts 


Rp 2 Ooo oa oceesae 


re po = : 
es 


- eel Lanzius 
Small Metal Parts for Airplane Assembling e 
OUR PRODUCTIONS CO ENE Variable 
FULLY WITH GOVERNMEN 
SPECIFICATIONS Speed 
Screw Machine Products 
Lathe and Milling Machine Work Aeroplane 
We Specialize in Machining Aluminum Executive Offices: 
Castings Suite 3405-3407 Woolworth Bldg., 
Quantity Production—Contract Work New York City. 
Estimates and Shipping Dates Furnished upon Request Telephone Barclay 8580-8581. 
Exceptionally prompt deliveries of Standard Castellated 
uts e e 
Ao AS este: Lanzius Aircraft Company 
24th and Locust Streets Philadelphia, U. S. A. Contractors to United States Government 


“Supremacy in the Air the Key to Victory!” 
Learn Aviation Mechanics 


Train yourself for the Aviation Service and the Aircraft Industry 
by taking advantage of 
OUR GROUND COURSE IN AVIATION MECHANICS 


ae yrding pre aD aE ition ot yor to entering Government Ground School, 
ering aero-dynamics, aero-engines nieeiie and Lewis gunnery 
Previous erieniene 


WE ARE THE PIONEER AVIATION SCHOOL 
Aviation Mechanics Aero-Engine 
Course (6 weeks).... $60 Course (3 weeks)..... os 
Wireless Course (3 weeks) $35 
Write for our Illustrat = Bovklet “*B’—**A Message to You on Aviation’’ 


110-114 West 
42nd Street 


Telephone 
Bryant 9078 
— 


New York 


NUMBER 1193 on Cll, 


Audit Bureau of Circulations 


Sis loitijics thi! Seu © My ie Wirbly- 
da memleiy Mis. pid Bare St ‘lidine anil isthe te 
M tlic fpieriager then uibjeel tele Diy Sau ginl ee, a | 
Aucreatiin mar muaer tele mde L030 cerddiin yf merit Wael 


| LAL tun pull Gili UY MCE MEN 
Seales ween evveed thee reall be the er panepibbtcs pe gs 
oon ye? ts moc ad ee lallh wre apne eg eels eapceel abet 
pon! ashi nigh Ge diem math teeta pean fasten ents 


Screw Machine Products 


Turned from the Solid Bar If You Need Money 
For Aeroplane and Motor Work 
TO BUILD YOUR MODELS, EARN IT 


‘‘Hartford”’ Accuracy Insures BY SECURING SUBSCRIBERS TO 
Absolute Interchangeability 


LET US QUOTE ON YOUR REQUIREMENTS AERIAL AGE 
HARTFORD MACHINE SCREW CO. WRITE FOR PARTICULARS 


HARTFORD, CONN. 


FINEST QUALITY WALNUT 


And Other Hardwoods Suitable for 


PROPELLERS 


Also Veneer Sawed Maple, Poplar, Ash and 
other Domestic Hardwoods. Band Sawed Lumber 
of special specifications used in Aircraft Con- 
struction. 


INQUIRIES SOLICITED 
HOFFMAN BROTHERS CO. 


Established 1867 FORT WAYNE, 


Incorporated 1904 esaee INDIANA, U. S. A. © 


Pat. Of. 


Portable cradle dynamometers for testing. motors 


JOSEPH TRACY 


AUTOMOTIVE 
ENGINEERING 


MOTOR DESIGN and TESTING 


Consultation Office 
1790 BROADWAY 


Motor Testing Plant 
MONTROSS AVENUE 


EAST RUTHERFORD, N. J. NEW YORK 


IMMEDIATE DELIVERY 
CAN BE GIVEN ON 


2 NEW UNITED EASTERN TRACTOR 


BIPLANES 
Equipped with 90 and 100 H. P. Hall-Scott motors and 
dual controls, excellent for Training Purposes. 


ALSO FOUR ADDITIONAL MACHINES 


now in course of construction, 1 equipped with 125 
H.P. Duesenberg Motor, and 3 without motors in 


Five Weeks Delivery 
Prices and further particulars upon request. 
UNITED EASTERN 
AEROPLANE GORE ORATION 


esi Ae Ave. conn New York 
LE ADDRESS TOS NEW ¥ 


GNOME & ANZANI MOTORS 


G. J. KLUYSKENS 


112 W. 42nd St., New York 


Tel. Bryant 886 


Inquiries for Parts for Foreign Engines and Aeroplane Invited. 
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Ay NEW BOOK 


| ee me 


Its Principles and Applications 
With special reference to Aviation Engines. 
By Mich. E. Toepel 
The instructor U. S. Govt. School for the Study 
of Magneto Ignition 
The first authoritative work on this subject. Arranged as 
a questionnaire. Freely illustrated. Limp cloth. Handy 


pocket size. 

By mail $2.00 
BE = There will be a big. demand for this Book and we 
suggest early receipt of your order for prompt delivery. 


SPON & CHAMBERLAIN, Publishers 
122A Liberty Street, New York 


Airplane Patents My Specialty 


PATE N.S 


WILLIAM N. MOORE 
PATENT ATTORNEY 


LOAN AND TRUST BUILDING 


WASHINGTON, D. C. 


The first important step is to learn whether you can obtain a 
patent. Please send sketch of your invention with $5.00, and 
I will examine the patent records and inform you whether you 
are entitled to a patent, the cost and manner of procedure. 


Personal Attention Established 25 Years 


turner AVIAPHONE 


Used by the Russian Government 
Makes conversation possible between pilot and 
passenger. 
Invaluable for military use because the officer can 
direct the pilot in scouting. 
Indispensable when maps or photographs are to be 
made, because both hands are left free. 
Mouthpiece in position only during conversation. 

Light and Convenient 


Outfit consists of 2 Head Caps, 2 Receivers for each weer, 
“ight-weight Battery and Cords. Weight complete, 5 lbs. 
5 ozs. Receivers Adjustable to any type of headgear. 


Write Us To-day 
GENERAL ACOUSTIC CO., 7° WeeTGge7 
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par 


AIRCRAFT WIRE 


JOHN A. ROEBLING’S SONS CO., Trenton, N. J., U. S. A. 
All recognized builders ee 
of airplane motors In Students of Aviation, Model Builders and Experimenters 
America use Zenith on The Wading River Model Airplane & Supply Co., as the oldest estab- 
their product. lishment of this kind in the U. S., is able to supply you with the best 


material at the most reasonable prices, 


supreme 


s Se Gene | eee Scale raWiIngSsS anc eprints of so 
Zenith Carburetor ry Fv Giscieiet ined Saye COE ; nS 
We also make models to your own plans at reasorable prices. 
Company . Send $.05 for illustrated Catalog. 
New York DETROIT Chicago WADING RIVER MFG. CO., 609 Broadway, Brooklyn, N. Y. 


NATIONAL TURNBUCKLES 


IMMEDIATE DELIVERY 


NATIONAL AEROPLANE COMPANY 
549 W.WashingtonSt. CHICAGO, ILL. 


—=——— TURNBUCK LES, 


' 
METAL PARTS AND ACCESSORIES 


ENGINEERING APPLIANCES 
ARE PRIME WAR ESSENTIALS 


= ; | ' 
Stocks of distributors and facilities of manufacturers must be 


adjusted to care for essential needs. 
Lunkenheimer patrons are earnestly requested to assist in the 


FOR AERONAUTICAL USE 


Send five cents for our new 
illustrated catalogue 
AERO MFG. & ACCESSORIES CO. 
18-20 Dunham PIl., Brooklyn, N. Y. 
Tel. Williamsburg 4940 


common cause by confining their War Penod specifications 
to essential plants, craft, vehicles or equipment. , A 


of 
Me HEIMER CS. 


re . bo See) Yo 
me LUNE Guat! CINCINNATI. 


if 


13-14-15 inch swing 


Rome Aeronautical —— Catalog? 
SEBASTIAN LATHE CO. 


RADIATORS eS ee 


LATHES * Cincinnati, O. 


Are accepted as the best 
by the leading aircraft 
manufacturers in the U.S. 


Berling Magneto 


Send us your blue prints. M f d insu res a hot. fat 
iS anufacture 
Rome-Turney Radiator Company by the agi itituds 


ROME, N. Y. Ericsson Mfd.Co. Waranges 
Butrelo RY USA. eee 


RUBBER AERO CORD 
For Shock Absorbers 


PROMPT DELIVERY 


THE RUSSELL MANUFACTURING CO. 


349 Broadway 32 23 New York City 
Factories: Middletown, Connecticut 


FLYING-SCHOOL 


THE HORACE KEANE SCHOOL OF FLIGHT 
(THE HYDREROCRAFT COMPANY, INC.) 


IMMEDIATE INSTRUCTION USING CURTISS 
J N 4B MILITARY TRACTOR 
Post Graduate Students may arrange for additional 


solo work. Passenger flights by appointment. 
Living Accommodations. 


Located on our own field in the center of all aerial 
activity in this section. 


CENTRAL PARK, LONG ISLAND 


Applications to 


THE HYDREROCRAFT CO., INC., AEROPLANE MOTORS 
112 West 42nd Street Tel. Bryant 886 


Wisconsin Motor Mfg. Co., Sta.A. Dept. 332, Milwaukee, Wis. 
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DOEHLER 


BABBITT-LINED BRONZE BEARINGS 


Tee Eaenti! AIRPLANE MOTORS. 
HLER DIE-CASTING Co, 


MAIN OFFICE AND EASTERN PLANT 


BROOKLYN. N.Y. NEW JERSEY PLANT 
“‘NEWARK.N.J. 


WESTERN PLANT 


TOLEDO.OHIO. 


We are the only concern in the country de- 
voted exclusively to the manufacture of 


HULLS and PONTOONS 


for HYDROAIRPLANES 
PALMER SIMPSON CORP. Saranac Lake, N. Y. 


Learn To Fly Where Experience Has 
REDUCED THE COST 2, °722i'3 sound taining before senaing 


by eliminating the deadly tail spin, which 


REDUCED THE RISK nas caused 95% of the fatalities on Amer- 


can aviation flelds. 
Dr din al uick d - 
REDUCED THE TIME fr sou plenty of solo work 2 


Aviator A. C. h - 
Beech Flight System Core Beets catty CHP 


LUBRICATORS 
OIL and GASOLINE PUMPS 


Also special parts for Automobiles and Aeroplanes 
Manufactured by 


PEDERSEN LUBRICATOR CO. 


636-644 First Avenue New York 


MACHINE KNIVES 


BEVELED EDGE STEEL AND SPECIAL CUTTERS 


For AIRCRAFT 


WILLIAM S. THOMSON’S SON 


400 West 27th Street Established 1872 New York 


IMPORTANT NOTICE 


The Excelsior Propeller Co., formerly of St. Louis, Mo., has 
severed all connections with the Hartzell Walnut Propeller Co., of 
Piqua, Ohio, and is now located in Dayton, Ohio, under the name 
of the STONE PROPELLER CO. We have a large quantity of 
Propellers in stock for immediate delivery and with our increased 
facilities and equipment we are in a position to handle orders of 
any size. 

STONE PROPELLER CO., DAYTON, OHIO, U. S. A. 
Contractors to the U. S. Government. 


Member of Manufacturers’ 
Aireraft Association, Ine. 


/ 
ELIZABETH 
NEW JERSEY 


A_ REAL FIGHT- 
ING INDUSTRY 


20 WATT HRS. PER LB. OF ELEMENTS 


Airplane Batteries 
The Lightest, Most Powerful 


BEST BUILT 


Multiple Storage Battery Co., 
427 West 50th Street New York City 


Advertising 
in this department 
10c a word 
$2.50 minimum 


Classified Advertising 


Forms close for this de- 
partment on Monday 
preceding date of issue 


AN EXPERT PROPELLER MAN WISHES 
to get connected with some high rated con- 
cern desiring to produce high grade propellers 
with best methods in large production. Ad- 
dress Box No. 206, Aerial Age, 280 Madison tion. 
Avenue, New York City. 297 Aerial Age, 
York City. 


tions. Ten years’ 


MAGNETOS. FOR SALE: We have a few 
new Dixie, 8 cyl. Aeroplane Magnetos, only 
$65.00 each. Address Box 293, Aerial Age, 280 
Madison Avenue, New York City. 


or automobile 


buretors, timing, 


FOR SALE: TWO MODEL “O” CURTISS 
“80” eight-cylinder aviation motors complete 
with blades, tanks and radiators. These mo- 
tors practically new. Priced right for cash. 
Address C. C. Sidman, P. O. Box 275, Ana- 
heim, California. 


cern. J. E. Cassels, 
York City. 


AIRCRAFT EXPERT DESIGNER and 
Builder of aircraft under military specifica- Rw 432 


experience on land and 
water machines, experimental 
What can you offer me? Address Box 
280 Madison Avenue, New 


EXPERT ENGINE MECHANIC, AVIATION 
; practical experience with French, 
American, and English engines, 

tuning, testing, 
of all descriptions; also, 
own aluminum solder; 


BOSCH MAGNETOS: Two brand new, type 
cS (2 plugs per cylinder) $200, cost $280; 
very scarce. Ralph Dunham, Flushing, New 


and produc- York. 


MODELS — Model Aeroplanes, Accessories 
and Supplies. Materials suitable for the 
construction of Models that will fly. 
5 cents for illustrated catalog. Wading River 
Hapuincturing Co., 609 Broadway, Brooklyn, 


N. 


ignitions, car- 
and repairs 
welding and maker of 


r just returned from En- 
gland, wishes to get connected with good con- 
137 W. 64th Street, New 


TENTS FOR AEROPLANES. M. MAGEE 
& Son, 147 Fulton Street, telephone Cortlandt 
5635. 


WANTED MECHANIC: ONE WITH EXPE- 
rience on Gyro or Gnome motors given pref- 
ence. A-1 engine man only need apply. Ex- 
hibition work. Address Box 287, Aerial Age, 
280 Madison Ave., New York City. 


FOR SALE: Suitable for Aviation Motors—2 
New 100 Horse Power, 6 Cylinder Engines. 
Will sell REASONABLE. J. Straus, 203 Cen- 
ter St., New York City. 


FOR SALE: CURTISS MOTOR MODEL OxX., 
H.P. Just rebuilt at Curtiss factory. Low 
price for immediate delivery. T. Damon, 
1208 Marine Bank Bldg., Buffalo, WE YG 


3 


FOR SALE: One slightly used four cylinder 
35 H.P. aeroplane motor. Guaranteed first- 
class condition. Price right. 
for particulars. Kemp Machine 
Muncie, Indiana. 


rite or wire 
Works, 


FOR SALE: Curtiss Model F Flying Boat in 
excellent condition and with complete equip- 
ment. In use only one season. Send offers 
to Box No. 295, AERIAL AGE, 280 Madison 
Avenue, New York City. 


OBSOLETE AERO 


FOR SALE CHEAP: 
jStandard Aero Cor- 


propellers of all RA 
poration, Elizabeth, 


FOR SALE: 60 H.P. Curtiss motor in perfect 
condition in every particular. For quick 
acceptance will take $550 cash. John Weaver, 
Box 7, Oklahoma City, Oklahoma. 


BUILD YOUR OWN AEROPLANE, FIN- 
ished material supplied as needed; send for 
blueprints—Monoplane, soc.; Biplane, 75c.; or 
$1.00 for both. C. Angeles, East Seattle, Wash. 


FOR SALE: 60 H.P. Curtiss Motor at a 
very low price if taken at once. 
in excellent condition. Address 
Aerial Age, 280 Madison Avenue, 
City. 


Box __299, 
New York 


AERONAUTICAL DESIGNER With wide 
experience in Design and Construction of 
aeroplanes desires to locate with individual 
builder or new concern. Address Box 208, 
Aerial Age, 280 Madison Avenue, New York 
City. 5 


FOR SALE: ONE GYRO AEROPLANE MO- 
tor, 90 to 110 H.P., in especially good condi- 
tion, also, one two-blade propeller. Address: 
A. F. Abbott, 6641 Reynolds Street, Pitts- 
burgh, Pennsylvania. 
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All Requirements Met 
WEIGHT 2°6°s anti 12 cylinder sotors 
EFFICIENCY way sca 
DURABILITY Outlasts any motor 
CHRISTENSEN SELF-STARTER 


A PROVEN SUCCESS 
HUNDREDS IN ACTUAL FLYING SERVICE 


Has made good 
in actual, daily 
service. This is 
the test that 
counts. You will 
find it 

Doing Its Bit 
at any aviation 
camp 

Somewhere In 


AMERICA. 


LITERATURE ON REQUEST. BLUE-PRINTS AND FURTHER 
DATA TO ENGINEERS. 


THE CHRISTENSEN ENGINEERING CO., MICWAUKEE 


A Pilot’s Necessity 


——— 


4 

sis | 

> i 
OAs. 


HE accompanying illustration shows the 

compactness and completeness of the 
Cooper Aeronautical Tool Box. With the as- 
sortment of tools shown the weight is only 44 
Ibs.—usually 60 Ibs. are allowed for tools on 
Military machines. 


After five years of flying experience these tools 
have been selected to meet every requirement 
for Aeroplane service. The size of the box is 


28 x 9 x 10 inches. 
Single Boxes, $100 — Discount on Quantity 


The John D. Cooper Aeroplane Co. 
Bridgeport, Conn., U.S. A. 


THE AVIGLAS 


Trade Mark Reg. U.S. Pat. Off. 
Patented Jan. 22nd, 1918 
The Aviation Goggle ordered by the Government for the 
use of the Flying Officers, Pilots and Observers 


of the United States Army. 


THE MOST IMPORTANT THING FOR THE 
AVIATOR IS TO BE ABLE TO SEE 
CLEARLY AND DISTINCTLY 
Write to us for illustrations and prices on the various types. 
Designed and Patented by 


F. A. HARDY & CO. 
JOHN H. HARDIN, President 
Dept. M. P.O. Box 804 CHICAGO, ILL. 


RICHARDSON AERO- 
PLANE CORPORATION 


I N.€ 0. RY P O_R Aa ESD 


LAND and WATER 


AIRCRAFT 


NEW ORLEANS - - LA. 


CONTINENTAL | 


AEROPLANES 


EMBODY 


SPEED, STRENGTH, EASE OF 
CONTROL, WIDE RANGE OF 
VISION FOR OBSERVER, CAM- 
ERA MAN OR GUNNER IN 
ADDITION TO OTHER FEA- 
PURES OF VE XGELLENCE 


The Continental Aircraft Corp. 


OFFICE FACTORY 
120 Liberty St., Amityville, 
New York City Long Island, N.Y. 


MANUFACTURERS OF 
Aeroplanes, Experimental Aeroplanes and Parts 
Our machines are now being demonstrated at Central 


Park, L. I. 


For the Beginner or 
The Model Maker 


fa VERY DAY 
AERONAUTICS” 


is a regular department published monthly in 


EVERYDAY 
ENGINEERING 


MAGAZINE 


A few other department headings are: “The Every- 
day Motorist,” “Everyday Chemistry,” “Radio En- 
gineering,” “Practical Mechanics,” etc. 


Everyday Engineering is a Magazine of Practical 
Mechanics for Everyday Men. 10 cents per copy. 
$1.00 per year. 


Get a copy from your newsdealer or send your sub- 
scription now and have the magazine mailed to you 
every month. 


Everyday Engineering Magazine 
846 Aeolian Hall New York City 
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WEST 
WOODWORKING 


COMPANY 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 
Quantity Production 
Prompt Shipments 


Address: 


WEST WOODWORKING COMPANY 
308-224 N. Ada Street - - - - Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 


oS 
F 4 
¢ ns 


34 top view of ASHMUSEN 12-Cylinder 105 
H.P. Self Cooled Aeronautic Motor 


ASHMUSEN HIGH 
GRADE POWER PLANTS 


ARE NOW READY FOR THE MARKET 


Patents allowed and pending 


They actually develop over the rated Horse Power 
at 900 R.P.M. at propeller shaft—1800 R.P.M. at crank 
shaft, and are built for CONTINUOUS HEAVY DUTY. 


Bore 3% in.—Stroke 4% in.—Four stroke cycle. 
Ignition—High Tension Magneto. 

Carburetor—Improved ASHMUSEN. 

Oiling—Forced Feed ASHMUSEN System. 

Cooling System—NONE—Self Cooled. 

Weight—70 H.P.—240 Lbs. ; 105 H.P.—360 Lbs. 

Fuel Consumption—70 H.P.—7% Gals. per hour, Low Grade 
Fuel Consumption—105 H.P.—11% Gals. per hour, Low Grade. 
Oil Consumption—70 H.P.—% Gal. per hour, Grade. 

Oil Consumption—105 H.P.—1% Gals. per hour, Good Grade. 


ASHMUSEN MFG. CO. 


266 Pearl Street, Providence, R. I., U. S. A. 
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MANUFACTURE 
AERONAUTICAL INSTRUMENTS 


OF ACCURACY « 
THE SPERRY GYROSCOPE Co 


National Wire Wheel Works, Inc. 
of Geneva, New York 


IS PREPARED J&\\Xy 


/ \ Lm \ 
to accept orders for Wir 


os 
ss 
——— 


wire wheels made to fit 
all types of Airplanes 


DELIVERIES ARE PROMPT — "iti" 
WRITE FOR PREGES 


Maximum Service 
Se ae 
Minimum Time 
Our fully-equipped organization 
enables us to handle guantity orders for 
special parts promptly and efficiently. 
We have recently furnished the 


CUKiISS AEROPLANE 
COMPANY with 100,000 parts. 


Let us send you detailed information. 


Eastern Production Company 


137 LEIB ‘STREET 
DETROIT, MICH. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OFTHE WAR CAN BE. TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS MEN HAVE "DONE THEIR BIT” 


CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 
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At 2,000 Feet Someuhere in the U. S. (Photo courtesy of Captain Hugh L. Willoughby) 
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Hall-Seott 6 cylinder Airplane Engines 
have a distinctive record of service to 
Nations. In the blue field of the sky they 
are stars — fighting stars —for these world 


powers. 


Daily Hall-Scott Engines serve democ- 


~— racy through Nations allied to bring a lasting 


victory for Humanity’s sake. 
Twenty-four hours each day this plant is 


devoting its entire energies to the production 
of United States Government orders only. 


Hall- Scott Motor Car 
Company 


Crocker Building San Francisco 
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Ready for the duty asked — 


It’s hard, when you see a squadron of planes at 
rest, to picture them as a mechanical device that 
has overcome the Law of Gravity. For they are 
heavier than air. And if you hold a Hess-Bright 
Ball Bearing in your hands it is equally as hard to 
picture it as an ingenious device that has all but 
mastered friction. For it is simply a rugged collar 
of steel encircling a set of true spheres of steel. 
And it is so small compared to other important parts 


in plane and engine construction. But there are none 
that are more important. Speed, climbing power, 
control, engine action—all are dependent on bearing 
performance. Twenty-six places exist where Hess- 
Bright Ball Bearings wiil help to build air supremacy. 
That’s why makers of planes buy the best. For while 
the Hess-Bright first cost is more, in the long run it 
is the least expensive. Andit has been by the perform- 
ance it gives that its reputation has been established. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


Pennsylvania 


Philadelphia, 


Performance takes ‘Preference over,Price 
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 Lynite—What it Is 


Aluminum is aluminum. 

Lynite is Lynite. 

Aluminum is no more Lynite than carbon-steel is alloy-steel. 

Aluminum is merely the beginning of Lynite, the basic raw 
material from which are produced the many alloys of varying 


properties but of uniform excellence that make up the extensive 
Lynite group. 

With ordinary foundry facilities and a reasonable amount of 
skill, any one can produce aluminum castings. 


No other foundry in the United States can produce Lynite. 


Lynite is not only more than aluminum—it is more than an 
alloy. 


Many airplane and aviation engine builders have found out 
by actual experience how superior Lynite is to ordinary alumi- 
num—how much more uniform and close-grained the texture of 
the metal, how much greater the tensile strength. 


es 
Wing 


M 
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Lynite—What it isn’t 


And they have found out, too, that Lynite castings meet the 
most exacting requirements as to dimensions and pass the most 
critical inspections. 


This would not be possible, of course, if it were not for the 
scientific methods used in producing Lynite. From formula to 
finished casting, the making of Lynite is under rigid technical 
control. This control extends to every important operation, 
whether it be the mixing sand for cores or pouring the molten 
metal. 


The application of advanced practice has enabled Lynite to 
be made with a strength practically equal to that of cast-iron, 
though it weighs but one-third as much. 


Today approximately 60 different airplane engine parts are 
made of it. These include cylinder-castings and pistons. 


THE ALUMINUM CASTINGS COMPANY 
, LYNITE and LYNUX Products 


Eight Plants in 
Cleveland Detroit Buffalo Manitowoc, Wis. Fairfield, Conn. 


‘Me 
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NEW 
ENDURANCE RECORD 


Established by Union 
Airplane Motor at U. S. 
Aeronautical Testing 
Laboratory, Navy Yard, 
Washington, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE CO 


Established 1885 
OAKLAND, CALIFORNIA 
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AERONAUTICAL EQUIPMENT, Inc. 
ISRAEL LUDLOW, President ; | 


OPO Leer rveveren ere 


mre ne181 1191 


_ MILL ano MANUFACTURERS’ AGENT on 


| EXPORT R T JELERHENE 1344 RECTOR I MPOR TH 
a “1 WALL STREET NEW* YORKG (Nei Yo ocean 


ST a nc ee 


WE SPECIALIZE 


3 ply, 5 ply, 9 ply and 15 ply, birch, mahogany, walnut and red gum water- 
proof veneers. Our products have officially passed Government test of boiling of 
twenty-four hours and baking twenty-four hours. Capacity 30,000 square feet 
daily. In an official Government report on sample three and five ply panels sub- 
mitted by us for test, it was stated— 


“Boiling tests and salt water soaking tests as follows were made 
on each specimen: Specimens were boiled for 8 hours, then baked 
for 24 hours at 100 deg. C.; specimens were soaked in salt water 
(4% salt by weight) at room temperature for 24 hours and then 
baked for 24 hours at 100 deg. C. 


-“Results:—The glue held firmly in all tests. Neither the boiling 
nor the salt water soaking tests caused any indications of separations 
of the plies of the veneers tested.” 


Dated, March 30th, 1918. 


Laminated wing beams of spruce. We have under contract a supply of aero- 
plane spruce and could undertake to manufacture 50 sets of 8 wing-beams daily. 
In an official Government report on a sample wing-beam section submitted by us 
for test, it was stated — 


“Conclusion:—These beams carried a much greater transverse 
load than solid wood beams of the same material and section. The 
glue joints between web and flanges are stronger in shear than the 
web section, and the glue had fairly good waterproof qualities. These 
beams show the superiority of the laminated construction over the 
solid construction as to strength and great saving in material.” 


Dated, March 11th, 1918. 


We offer single ply birch, maple, walnut, mahogany and red gum in sizes cut 
to order. 


SHIPPER IN CAR LOTS OF 


Spruce, Ash, Oak, Birch, Cherry and other manufactured aeroplane lumber. 


IMPORTER OF CLAUDEL CARBURETORS 


Teno 
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4? Broadwa 

New York hy 
MANUFACTURERS | 
OF TRAINING & FIGHTING 


AEROPLANES 
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TEXTBOOK OF 


MILITARY AERONAUTICS 


With a foreword by Alan R. Hawley, President Aero Club of America 
By HENRY WOODHOUSE 


Author of “Text Book of Naval Aeronautics,’’ etc. 


Member Board of Governors, Aero Club of America. 


Member National Aerial Coast Patrol Commission, etc., etc. 


Chapter Headings 


The War to be Decided in the Air. 

The Warplane for Bombing and Torpedo 
Attacks. 

Dropping Bombs from Aeroplanes. 

Battleplanes and Aircraft Guns—The Domi- 
nant Factors in Maintaining the Supremacy 
of the Air. 

The Fundamental Principles of Aerial Combat. 

Directing Artillery Fire by Night and Day 
Signaling to and from Aircraft. 

Kite Balloons the Eyes of the Artillery. 

Aero Photography. 

Reconnaissance and Contact Patrol Work by 
Aeroplane. 

Night Flying. . 

Radio for Aeroplanes. 

Military Aerostatics. 

Hydrogen for Military Purposes. 

Training Aviators for the United States Army ; 
Home and Foreign Service. 

Regulations for Uniforms of U. S. Aeronau- 
tic Personnel. 

Aeronautic Maps. 

History of United States Army Aeronautics. 

The Evolution of Military Aviation. 

Some Problems in Aeroplane Construction. 

Methods of Measuring Aircraft Performances. 

The Sperry Automatic Pilot. 

The Case for the Large Aeroplane 

Every Military Aviator Ought to Know What 
His Own and the Enemy’s Machine Can Do 
and How They Look. 


Large Quarto, 300 Pages. 


300 Itlustrations. 


Executive military officers who want to 
know the exact status of military aeronautics 
and the principles of aerial strategy ; students 
learning various phases of aerial warfare; 
Aeronautic engineers and manufacturers who 
want to know the duties of aircraft, in order 
to design and make more efficient machines ; 
and the average patriot who wants to learn 
about aeronautics in the hope of finding an 
opening to employ his or her. efforts to help 
the Government in carrying the war to a suc- 
cessful conclusion, will find the Textbook of 
Military Aeronautics the publication they have 


been looking for. 


It makes available for all the latest educa- 
tional information concerning the new science 
of Military Aeronautics. Mr. Woodhouse is in 
touch with the development of aeronautics in 
all countries and the present treatment has 
been brought up to date in every department. 


The author has succeeded in making an au- 
thoritative textbook at the same time very 
The work is illustrated with more 
than 300 action photographs and_ technical 
drawings which visualize the latest develop- 
It will be 


readable. 


ment of the science in every field. 
found encyclopedic in detail. 


Mr. Woodhouse’s companion book, the Text Book 
of Naval Aeronautics, has been widely adopted in 


schools of instruction and has won high praise from 


the leading authorities in America and Europe. In 


the present volume he repeats his earlier success. 
World strategists agree that the great War is to be 
won through the air. The present volume is destined 
to play an important part in building the substantial 
Air’Forces needed to insure victory to the Allies. 


Index. 


OBTAINABLE THROU~H 


THE AERONAUTIC LIBRARY, Inc. 


280 Madison Avenue, New York 


THE AERONAUTIC LIBRARY, Inc. 
280 MADISON AVENUE, NEW YORK 


You may enter my order for THE TEX TBOOK OF MILITARY AERONAUTICS 
by Henry Woodhouse, for which I enclose check for $6.25. 


Name 


Address 


Price, $6.25 Postpaid 


7/11 
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THAT 
DRY KILN PROBLEM 


It is not nearly so difficult as you imagine, because we have solved 
it for you. The Government's specifications calling for lower tem- 
peratures and higher humidities than those used before may have 
caused you worry, but our years of experience made it possible for 
us to solve this just as we have hundreds of other air problems. 


This is an air problem; let no one convince you to the contrary. 
To dry wood properly, you must have perfect circulation of moist 
air at a uniform temperature. 


To dry green oak in two weeks without case-hardening, and to 
have uniform moisture in every board, requires scientific attention. 
But, if you wish to go forward with the assurance that your wood 
will be accepted by the Government, install the Sturtevant High Hu- 
midity Dry Kiln. The Government accepts it, so your greatest prob- 
lem is solved. 


Aside from all that, the entire recording and controlling appa- 
ratus is arranged for your convenience; but our engineers will be glad 
to explain it all to you in a straightforward way. Just say the word. 


REG. YU. S. PAT. OFF, 
Drying Department 
HYDE PARK, BOSTON, MASSACHUSETTS 


G. DOUGLAS WARDROP 
Managing Editor 


RALPH E. deCASTRO 
Absent on Military Service 
Associate Editor 


GEO. F. McLAUGHLIN 
Absent on Government Service 
Technical Editor 


Lieut. H. K. BLACK, R-F.C., C.F.A. 
‘Associate Editor 


JOHN F. MCMAHON 
Model Editor 


THE NATIONAL TECHNICAL, ENGINEERING AND TRADE AUTHORITY 


HENRY WOODHOUSE 
Contributing Editor 


NORMAN E, JENNETT 
Art Editor 


NEIL MacCOULL, M. E. 
Absent on Naval Service 
Contributing Technical Editor 


H. B. CHILDS 
Advertising Manager 


PUBLISHED WEEKLY By THE AERIAL AGE CO., Inc. Foster Building, Madison Avenue and Fortieth Street, New York City 


Lonpon OFFICE: 


Thanet House, 231 Strand, W. C. 
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No. 15 


AERO CLUB SUPPORTING SECRETARY DANIELS AND 
ADMIRAL BENSON AND ADMIRAL PALMER IN 
FIGHT FOR EXTENSION OF NAVY PERSONNEL 


UPPORTING Secretary Daniels, Admiral Palmer and 
Admiral Benson in their demands for an increase of the 
personnel necessary to properly man the fleets, Mr. Alan 

R. Hawley, President of the Aero Club of America, and for 
4,000 additional men for naval aviation, has written to Con- 
gressman Lemuel P. Padgett, Chairman of the Committee on 
Naval Affairs of the House of Representatives, pointing out 
that Mr. Padgett is responsible for the lack of aerial coast 
patrol organization necessary to defeat the U-boats. 

Mr. Hawley’s letter to Mr. Padgett is as follows: 

“My dear Mr. Padgett: 

“Like many other Americans, I have read with a feeling of 
indignation of your persistent efforts to prevent the expan- 
sion of the personnel of the Navy, as shown by the letters of 
Secretary Daniels, Admiral Benson and Admiral Palmer to 
you, urging the increase of the personnel to the point neces- 
sary to properly man our fleets. 

“You are assuming now, while the country is facing the 
greatest of dangers, the same attitude which you assumed in 
1916 towards the bill to provide for the establishment of an 
aerial coast patrol. Because of your opposition, the country 
was deprived of an efficient aerial coast patrol, which could 
in the intervening two years have been developed to such a 
point of efficiency that no U-boats could operate with impunity 
in American waters. 

“We submit that the fact that U-boats have been operating 
in American waters and have destroyed over 40,000 tons of 
shipping without being themselves destroyed is incontrovertible 
evidence that your obstructive attitude at the time has cost the 
country an enormous price. 

“Because of your opposition to the Johnson-Kahn Bill, 
which would have provided $1,500,000 for the organization of 
the Aerial Coast Patrol in 1916, and would have given two 
years’ time in which to organize an efficient aerial coast patrol, 
now that the U-boats are operating in American waters, we find 
ourselves inadequately equipped to meet the U-boats, and find 
by using all the Army aviators and land aeroplanes available 
we have been unable to prevent the U-boats from sinking our 
ships and destroying American lives and property. 


“Had you not obstructed this plan, the head-lines in the 
papers at the time when the first U-boats began to operate off 
the American coasts, would, no doubt, have ‘read : 

“U-BOATS BLOWN UP BY OUR AERIAL COAST 
PATROL’ 


“We would have had such head-lines if we had been ready 
to meet the situation; but, admitting that the U-boats had 
come entirely unexpected and had sunk a few ships, the head- 
lines within a few days would have read: 


“U-BOATS SANK THREE SHIPS. HAVE BEEN 
DESTROYED BY OUR AERIAL COAST PATROL.’ 


“At the time when we pleaded for the adoption of the 
Johnson-Kahn bill, there were about 50 patriotic young Ameri- 
cans learning to operate seaplanes at their own expense, so as 
to be ready to meet an emergency. About 2,000 more were 
ready to take up training, provided they could take this train- 
ing under the supervision of a naval officer, but the Navy did 
not have the officers to assign to supervise this training, and, 
as you refused to bring up the Johnson-Kahn Bill for the 
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consideration of your Committee, you prevented the full de- 
velopment of a reserve aerial coast patrol. 

“Fortunately, over 100 patriotic young men continued their 
aviation training at private expense, and they were subse- 
quently taken over by the Navy,-and are now in the Executive 
and flying branches of the Naval Air Service. 

“Tf this much was accomplished notwithstanding your oppo- 
sition and disapproval, how much could have been accom- 
plished had you taken a broader attitude towards the matter? 
We undoubtedly would have had several thousand fully trained 
reserve aviators and aerial coast patrol stations at every 20 
miles along our Atlantic coast. 

“We cannot plead ignorance of what was necessary, because 
reports were available at the time of what French and British 
naval authorities had found it necessary to do to protect their 
shipping from U-boat attacks. We had, im fact, a fearful 
example of what would happen if we did not prepare imme- 
diately, because these British and French autharities were try- 
ing to get sufficient aeroplanes and aviators to establish aerial 
coast patrol stations at every twenty miles along their coast 
to be able to meet the U-boat menace fully. And a few months 
later the French Minister of the Marine, in his report to the 
French Chamber of Deputies, which was published broad- 
cast, said: 

‘‘\We have found it necessary to organize seaplane sta- 
tions all around the coasts, so that the zone of action 
of each station joins that of its neighbor on the other side.’ 
“We submit that the results show that in taking the position 

you took in preventing the organization of the aerial coast 
patrol in 1916, you assumed more responsibility than any man 
was justified in assuming in the face of such a crisis as this 
country was facing. We again feel so in regard to your 
efforts to prevent the increase of the personnel necessary to 
properly man the fleets, and we submit that you owe a public 
explanation to the country of the reasons, if you have any, 
for your obstructing policy—a policy which has already been 
so costly to the country. 

“Admiral Palmer, in his letter to Secretary Daniels of June 
12, made public yesterday, states: 

‘On paper the fleet and shore organizations of the 
Navy appear to be ready for any emergency, but, actually, 
they are not, simply because they are lacking in proper 
officers at the head of the various sub-divisions. Until we 
get officers in sufficient numbers in the higher grades, 
the organization cannot be ready to meet the emergency. 
To fail to recognize this situation is to court national 
disaster.’ 

“Your opposition to the aerial coast patrol in 1916 has 
resulted in the U-boats giving us an idea of what Admiral 
Palmer means, and, therefore, steps should be taken 
immediately not only to grant the absolute minimum number 
of officers which the Navy may get along with, but to grant 
the maximum required, so that ‘such important branches of 
the Navy as the aerial coast patrol, training of aviators and 
production of seaplanes may be put under the direction of 
Rear-Admirals. 

“Very sincerely yours, 
“(Signed) Aran R. Haw tey, 
President, Aero Club of America.” 
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BRITISH PARLIAMENT URGES NEED OF THOUSANDS OF 
AEROPLANES TO WIN THE WAR IN AIR 


HE British Parliamentary Air Committee at a meeting 
| on June 18, demanded that the Government take action 
to stimulate the production of aircraft. 

Another demand was for reprisals for the recent German 
bombing of the Red Cross hospitals in France. The des- 
truction of one of the Rhine towns was demanded in re- 
prisal for the action of the Germans. 

Joynson Hicks, who is a member of Parliament and chair- 
man of the committee, in an interview with the New York 
Sun said: 

Huge Programme Demanded 


“We intend to demand a huge air fighting programme for 
the spring of 1919 and also to impress the Government with 
the fact that the war will be won in the air. To do so the 
A\llics must have hundreds of thousands of aeroplanes. We 
understand that the Liberty engine is not ready for air pur- 
poses yet and wish to impress upon the Government the vital 
necessity of keeping up an abundant supply of high power 
engines. 

“We will propose the following resolutions: 

1. This committee desires to reiterate its grave anxiety in 
regard to the supply of sufficient high powered machines for 
the next year’s campaign and that unless the Secretary of 
State for Air and the Minister of Munitions are prepared at 
the end of this meeting of the committee to make a statement 


as promised in the House of Commons, they must press for 
debate on the subject. 

2. They desire to reiterate their grave anxiety at the heavy 
loss of life in training pilots in this country and will be glad 
to know whether the Secretary of State for Air will confer 
with them upon the problem. 


Investigation Is Asked 


3. They feel that the question of the Lochdoon airdrome 
(in Scotland) cannot be allowed to remain in its present in- 
conclusive position and that for the honor of the air ser- 
vice further investigations must take place and the responsi- 
bility fixed upon whomsoever was guilty of such unwarrantable 
waste of public money. The Lochdoon airdrome has been 
constructed at an expense of millions, but never has been 
used. 

4. They view with horror the action of the Germans in at- 
tacking with bombs and machine gun fire British hospitals in 
northern France and trust the Government will take resolute 
and definite steps, possibly by the way of destruction of one 
of the Rhine towns, to convince the enemy that actions of 
this kind cannot longer be tolerated. 

5. They consider the position of the Secretary of State 
for Air, without a seat in either house of Parliament, is high- 
ly unconstitutional and request that the Government provide 
the date for the discussion of a resolution on the subject.’ 


SEND ONE LETTER A DAY BY AEROPOST AND CONTRIBUTE DIRECTLY 
TO TRAINING MILITARY AVIATORS 


Y sending one letter a day by aeropost you can contribute 

directly to increasing the opportunities to train military 

aviators in flying across country and by dead reckoning, 
which is the training required to hunt U-boats and to bomb 
cities behind the German lines. 

If a hundred thousand people in the forty-eight States 
should decide to send a letter a day by aero mail the result 
would permit extending the aero post service each, west and 
south and provide continuous training for a minimum of 300 
aviators in flying across country and navigating by dead 
reckoning. 

Few people seem to realize that letters can be sent to any 
city south of Washington by aeropost from New York, mak- 
ing much quicker connection with the regular postal routes 
and arriving at their destination many hours before mail 
sent all the way by rail. The same is true of letters sent via 
Philadelphia to points in the West and also from Washing- 
ton to New York to points in New England. 


Aeroplane mail received at the following postal stations in New York 
City up to ten minutes before the hours of leaving named below will be 
delivered in Philadelphia and Washington on the same day as indicated. 


A. M 


A. M A. M A.M 
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If you receive business letters from Washington or Phil- 
adelphia in the morning, at the beginning of a business day, 
you can answer them immediately and by mailing the letter 


at any of the stations given in the accompanying table before 
the time of closing the mail at that station, your letter will be 
delivered in Washington or Philadelphia in time to allow 
business men or government officials to answer you the same 
afternoon and you will receive the answer the following 
morning. 


The aeropost will do away with sending special couriers to 
deliver important mail or legal papers, plans, specifications, 
etc. The postal authorities can arrange to make delivery of 
the mail immediately upon its arrival at Belmont Park to 
the firm’s representatives, if they so desire. 


By adding an aerial mail route from Washington to Chi- 
cago, by way of Wheeling, W. Va., and Lima, Ohio, one day 
can be saved in the delivery of mail in the Middle West, and 
a similar saving can be effected in the reverse direction. 
Letters mailed in the West and South, bearing an aeroplane 
stamp will reach their destination almost two days ahead of 
the regular mail matter. The time of mail delivery will be 
cut down further by the establishing of routes from New 
York to Boston, and from Philadelphia to Pittsburg, Cleve- 
land and Detroit, connecting the industrial centres of the 
country. 


These routes will be added as soon as the number of aero- 
post letters is large enough to justify the step. You can 
make it large by sending one letter a day by aeropost. 

The cost for this service by aeroplane at present is only 
eleven cents (llc) an ounce. Ten cents (10c) is added for 
special delivery service, and three cents (3c) regular postage, 
making twenty-four (24c) an ounce in all, and with a greater 
volume of mail it is possible that this rate may be reduced. 


The performance of the aero mail carriers between New 
York and Washington has been such as to warrant the 
hearty co-operation of all business men and firms, and espe- 
cially those interested in aviation. : 


THE AIRCRAFT INVESTIGATIONS 


T was disclosed June 13 that Charles Evans Hughes has 
extended the investigation of the work of the Aircraft 
Product‘on Board. His findings will not only include 
a report on the charges that irregularities were permitted in 
the outlay of funds, but will also give to the nation a com- 
prehensive statement of the reasons for the Board’s failure to 


create a large number of planes for use abroad. It is under- 
stood that the extension of the scope of the investigation is 
undertaken with approval of President Wilson. 
The examination of the witnesses is conducted behind 
closed doors at offices in the Department of Justice Building. 
(Continued on page 741) 
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W. C. Potter on Aircraft Board 


Washington, June 17—William C. Potter of 
New York was nominated by President Wilson to 
be a member of the Aircraft Board. 

Willism Chapman Potter is essentially a pro- 
duction man. He started life as a mining en- 
gineer, and after many years in that work both 
in Mexico and this country he became identified 
with the production of automobiles, vice-president 
of the Guaranty Trust Company and president 
of the Intercontinental Rubber Company. 

Mr. Potter is in his forty-fifth year. He was 
born in Chicago, and after studying at the Chi- 
cago Manual Training School was graduated 
from the Massachusetts Institute of Technology 
in 1897. For a time he prospected on his own 
account in the Rocky Mountains and then, as a 
mining engineer, entered the employ of several 
mining companies. 

In 1901 he became mining engineer for the 
Atchison, Topeka and Santa Fe Railroad, re- 
signing two years later to enter an engineering 
firm. In 1904 he was engaged by the Guggen- 
heim Exploration Company and became resident 
manager of the Guggenheim interests in Mexico. 
He gave up that position the following year to 
accept the post of general manager of the inter- 
ests of the American Smelting and Refining Com- 
pany and the American Smelters: Securities Com- 
pany, both in this country and Mexico. Mr. 
Potter served both as a director and member of 
the executive committees of those companies. He 
became president of the Intercontinental Rubber 
Company in December, 1911. 

In addition to his post as vice-president of the 
Guaranty Trust Company, Mr. Potter recently 
has been a director of the Allis-Chalmers Com- 

any, the Maxwell Motor Company, and the 

ichmond Radiator Company. He is a Repub- 
lican, but never has taken an active part in poli- 
tics. He is a member of the Metropolitan and 
the New York Athletic clubs. His home is at 
177 East Seventy-first street. 


Our Air Schools Abroad Colossal 


The New York Times special correspondent, 
in conclusion of the first authorized description 
of the work accomplished by the American forces 
sinte they landed in France, writes of visits he 


paid to several of the new American flying 


schools. He says: 

“T am convinced that these American boys will 
rank among the best fliers in combat work at the 
front. On a recent Sunday morning at one of 
the flying centres I visited there were perhaps 
sixty machines in the air at once, some practicing 
in formations, some doing ordinary stunts, some 
advanced acrobatics, and others hard at combat 
work. 

“At another point some distance away I was 
equally impressed with both the work in progress 
and the working plans of one of the extensive 


The first photograph of the Voisin Triplane published in America. 


Capt. A. C. Weidenbach, the head of the aero 
mail fliers 


so-called ‘air service production , departments.’ 
This important centre Gurciaity: which is typical 
of several now in course of construction, covers 
a tract of land over six miles long by a mile and 
a half wide, where the construction, assembling, 
testing, and repair of American aeroplanes will 
soon be going ahead full tilt on a scale never be- 
fore known. The work splits into four main di- 
visions—transportation, production, construction, 
and supply.” 


Pays $1,000 for Envelope Addressed By 
President 


Noah W. Taussig, a philatelist for more than 
fifty years, on June 11th, paid $1,000 for an en- 
velope bearing President Minisone autograph and 
one of the new twenty-four cent aerial mail 
stamps, which was sent on the first airpost trip 
from Washington to New York. 

The envelope was auctioned off at the Col- 
ecto sy Club for the benefit of the American Red 

ross. 
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Gives Sea Girt for Aviation 


Governor Walter E. Edge, of New Jersey, in 
a telegram to the chief of the aviation section of 
the War Department at Washington, June 11th, 
tendered the Federal Government the use of 
the State Encampment at Sea Girt as a perma- 
nent or auxiliary aviation station. 


British Here On Special Mission 


Washington.—Lieut. Col. John Cyril Porte of 
the British Royal Air Force, with Major Par- 
sons of the same arm, arrived in Washington on 
June 11th, associated with a special mission con- 
nected with our aerial programme. _ 

Porte was recently decorated by King George, 
who made him a commander of the Order of St. 
Michael and St. George for distinguished ser- 
vices during the war. 

Lieut. Col Porte was the aviator who had 
planned to fly across the Atlantic. His plane 
was being built for him in this country by Rod- 
man Wanamaker and he was just about ready 
to start when the war broke out. He returned to 
England and resumed his duties in the navy. 


Supervisor of Aero Mail 


Capt. Adolph C. Weidenbath, of the Signal 
Corps, who has seen three months’ service as a 
flier with the American Expeditionary Forces, has 
been appointed as a supervisor of thé. aeroplane 
mail service between Washington and New York, 
succeeding Major Reuben H. Fleet, S. R. C., who 
has been transferred to a flying school in Cali- 
fornia. Captain Weidenbath’s - appointment -is 
pending the development of the service at a 
point where it can be turned over to a successor. 


May Shift Aerial Landing 


Washington.—The aerial landing at Belmont 
Park, Tong Island, N. Y., now used by the aero- 
plane mail service, may be shifted to Branch 
Brook, near Newark, N. J. This site is now be- 
ing inspected because its location offers better 
facilities for transferring the mail to the New 
York post office. 


To Investigate Aeroplane Accidents 


Washington.—There will be an investigation by 
a special committee of Congressmen into the 
causes of accidents in the American aviation 
training schools, according to a resolution intro- 
duced in the House of Representatives June 5th. 
The resolution says: “It is reported that some 
at least of the accidents at the erican aviation 
fields were due to the defective construction of 
the aeroplanes and in no wise to the fault of neg- 
ligence of the aviator.”” The sum of $5,000 is 
authorized to pay the expenses of the investiga- 
tion. The speaker is to name the committee. 

The committee will make recommendations for 
action for the prevention of such accidents in 
the future. : 


(French Official Photo.) 
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A “Penguin” or “Grasscutter”, a plane with reduced wing spread which cannot rise more than 
Used for teaching the controls to student aviators 


six feet off the ground. 
Aero Mail Beats Thunderstorm and Breaks 
Records 
Lieut. Culver broke the Aero Mail service rec- 
ord both for speed and height on June 12th, 
when, with a Liberty motor driven aeroplane he 
made the trip from Philadelphia to New York in 
forty-two minutes, at an approximate average rate 
of 127 miles an hour, attaming during the 
flight a height of more than twenty thousand 
feet. At Trenton, N. J., he overtook a thunder- 
storm travelling in the same direction, passed 
through it and beat it to New York by nearly 
half an hour 


Aviator Jack M’Gee Killed 

East Greenwich, R. I.—Jack McGee of Paw- 
tucket, an av ator who had given many exhibition 
flights in this country, was killed in an aeroplane 
accident June 11th while flying over Narragansett 
Bay 

The machine in which McGee was killed sank 
and efforts to recover the body of the aviator 
were delayed pending the arrival of a derrick. 


PhileRadenuahFatale Accident 


Aviator Phil Rader, killed in 
an aeroplane accident June 10th, at Buffalo, 
N. Y., was well known as a sporting page car- 
toonist on a San Francisco newspaper 

At the outbreak of the war he enlisted in 
Foreign Legion and during his term of service 
continued his work as a cartoonist, syndicating 
his output to the Chicago Daily News and other 
publications 


San Francisco 


the 


Later he was assigned to the Royal Flying 
Corps, and after several months’ service in 
France was sent to the United States to act as 


instructor. 


Major Bishop, V. C., D. S. O., M. C., Leads 
Flying Circus 

Toronto.—After supervising aerial gunnery in- 

struction in England for some time, Major 

William A. Bishop, V.C., D.S.O., M.C., Canada’s 

noted air fighter, has had his wish granted and 

has gone to the front in command of a “circus.’’ 


Major Bishop vy the prem.er airman of the 
Royal Air Force when he left France, much 
against his will, to -become Director General 


of Aerial Gunnery for the Royal Flying Corps. 
He has up to date a record of forty-seven Ger- 
man aeroplanes which he has destroyed. He was 
decorated by King George at Buckingham Pal 5 
with the Victoria Cross, the Distinguished Ser- 
vice Order, with a bar, and the Military Cross. 
This was the first time in history that these four 
decorations had ever been conferred on any one 
man at the one time. : 


Military Aeronautical Instructors Not Avail- 
able for Line Duty 


Washington, D. C.—Officers of the Corps of 
Instructors, Signal Corps, appointed with a view 
to their utilization as instructors in schools of 
military aeronautics and designated as such in 
the orders directing them to report for duty, are 
not available for duty as line officers nor for 
assignment to tactical units. The primary duties 
of these officers are those pertaining to the in- 
struction of cadets in the schools of military aero- 
nautics. Their services may not be utilized for 
any other training. These duties will be per- 
formed under the supervision of the command- 
ing officer of the School of Military Aeronautics. 


Amsterdam-London Air Mail Is Planned 


The Hague——Plans have been made for pos- 
tal service between Amsterdam and Groningen by 
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aeroplane under the direction of the military air 
service. The military authorities will also co- 
operate in establishing an air service between 
Amsterdam and London. Mails will be sent by 
the air route twice a day, the time of transit 
varying from one and a half hours to two hours, 
according to the weather. 


Mail for Aviation Camp 


Washington.—Postmasters are requested to in- 
struct patrons to address mail for United States 
aviation squadrons at Camp Morrison, located in 
the vicinity of Morrison, Va., as follows: 

“The name of the post office, Morrison, Va., 
should not be included in the addres Mail in- 
tended for the military personnel at Camp Mor- 
rison should not be included in packages for 
Morrison, Va., but should be sent direct to New- 
port News, Va., labeled, “Aviation Branch.” 


American Airmen in France 


According to a press report of June 17th, Ser- 
geant David E. Putnam, of Brookline, Mass., has 
established a new record by bringing down five 
German aeroplanes in one day Three of his 
victories are official and the other two are being 
investigated. The other two, if they are officially 


accredited, will make Sergeant Putnam’s total 
thirteen, the greatest number to the credit of 
any American flier. At present Lieut. F. E. Bay- 


liss tops the list with twelve. 


General Pershing’s statement regarding avia- 
tion, issued on June 15th, says: 

An American air squadron carried out the 
first all-American bombing raid on June 14th, de- 
stroying certain German military establishments 
near Metz. 


Eight aeroplanes dropped ten bombs each on 


cantonments, supply sheds and railways in the 
vicinity of Metz, Dommary and Daroncourt. 
A second excursion of American bombing 


planes was made late that afternoon behind the 
German lines. Five American machines launched 
seventy-nine bombs, weighing two kilos each, on 
the railway station and adjoining buildings at 
Conflans. 

Two German aeroplanes were destroyed and 
another apparently was driven down out of con- 
trol by American aviators on the Toul front. 

All the American aviators returned safely, 
though they had been heavily shelled by anti- 
aircraft batteries. 


An American observation balloon was shot 
down on June 16th by a shell from a German 
gun. There were no casualties as a result of the 
incident. 


Another Escape 


San Antonio.—Lieutenant ‘Pat’ O’Brien, of 
Illinois, Royal British Flying Corps, who is in-the 
United States after having escaped from a Ger- 
man war prison, fell nearly 2,000 feet in an aero- 
plane here, but was only slightly injured. 


A postcard received from Germany states that 
Sergeant Carl Kerwood, of the Lafayette Esca- 
drille, formerly of Bryn Mawr, Pa., who dis- 
appeared on March 3lst, is a prisoner in Ger- 
many, and is in good health. 

Clarence B. Shoninger, of New York, also a 
member of the Lafayette Escadrille, who dis- 
appeared on May 29th, when setting out for a 
patrol fight over the German lines, had just ap- 
plied for transfer to the American force. 


American Airmen in France 


June 11 s 

Brigadier General Benjamin D. Foulois has 
been detached from his post as chief of the air 
service of the American expeditionary force and 
appointed by General Pershing as head of the 
air service of the “first army.” 

This information was received June 11 from 
France. Colonel Robert N. Paddock will suc- 
ceed General Foulois, probably with early pro- 
motion to the rank of Brigadier General. 


June 12 . 
Arthur Blumenthal, of Wilmington, N. C.; 
Harold Y. Saxon, of Washington, and Allan 


Nichols, of Palo Alto, Cal., all members of the 
Lafayette Escadrille, are missing after a bomb- 
ing raid over the enemy lines. 

Captain Charles Biddle, of Andalusia, Penn., 
who was recently wounded and brought down 
in No Man’s Land on the British front, has 
recovered and resumed fighting. 


June 13 i 
Washiaytony June 13.—The following com- 
munique from General Pershing regarding avia- 


tion was issued June 13: 

“Last night our aviators bombed with good 
effect the station of Dommary Baroncourt, north- 
west of Metz. All our machines have re.urned.” 


New Chevron for Short Service 

Washington.—Special insignia to designate 
army service abroad of less than six months have 
been adopted by the War Department. Every 
officer, field clerk or enlisted man recalled from 
France prior to the completion of the half-year 
service, which would permit him to wear a gold 
chevron, will be authorized to wear a chevron of 
“sky blue cloth.” 


Huge Sirens to Warn City of Air Raids 


Definite plans for installing warning sirens to 
notify the city in case of air raids have been 
completed by the Police Department, and _ the 
work of placing the big sentinels has begun. Two 
sirens have been placed in Brooklyn and it is 
planned to place a large number in New York. 

Each siren, which will have a carrying power 
of from two to three miles, will be placed on an 
Edison plant. The authorities consider this will 
be more efficacious than installing them at ran- 
dom, for under the present plan one organization 
will have control of them sie The sirens will be 
connected by an electrical switch which will make 
it possible to sound them all at the same time. 


Lieut. Keogh Honored 


Lieut. Grenville-Temple Keogh, of the French 
Aviation Corps, who is at the home of his par- 
ents, Supreme Court Justice and Mrs. Martin J. 
Keogh, in New Rochelle, has received a bronze 
statue of a minute man from his friends and 
neighbors. * 

The affair was arranged by Columbus O’Don- 
nell Iselin, who had the statue made. It is a 
reproduction of the figure of the minute-man 
monument at Concord. 


Americans in R. A. F. 


The Americans attached to the British air 
force are doing excellent work. A _ British staff 
officer, speaking with the corresponding, was high 
in his praise of their deeds. They are not only 
most able, he said, but they are congenial asso- 
ciates. The British have been delighted at the 
type of men who have come to them, and the 
relations between the Allies are eminently cordial. 


Weather Conditions In America Cabled to 
Europe 

Washington, D. C.—Even the weather in the 
United States is being watched from the western 
battle front in France. Like other events over 
here, such as the mobilization of man power and 
the conservation of food, the weather in the 
United States may vitally affect operations on 
the “frontiers of freedom.” 

Once every twenty-four hours a summary of 
weather conditions in the United States is cabled 
to officers of the Army who formerly were officials 
of the United States Weather Bureau. ; 

he reason is that marked conditions of the 
weather in this hemisphere are likely to be re- 
flected in the other, and the reason for that is 
the trend of the atmosphere toward the East. As 
the world revolves from east to west the atmos- 
phere in mid latitudes tends to move constantly 
toward the rising sun. A great storm in this 
country may have its counterpart in greater or 
less degree in Europe some days later. Fair 
weather on this side may mean fair weather over 
there within a week. Supplied with this, in 
addition to local information, the “‘officers of 
the weather over there” are aided in forecastin 
cenditions favorable for aeroplane activity, arti 
lery work, or other military operations. . 


Trapshooting for Cadets 

Trapshooting has been started for the benefit 
of the cadets at_all aviation schools. The Gov- 
ernment thus officially recognizes the value of a 
knowledge of trapshooting to the men who are 
training for this branch of the service. The most 
important part of their work will be shooting at 
a moving target, and trapshooting is sesienedl to 
develop their skill in this direction. 
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Special Aviation Courses 


A number of commissioned officers of the 
Aviation Section, Signal Corps, have just com- 
pleted special courses in compass adjustment. and 
air navigation. The Department of Military 
Aeronautics recently organized a school at Camp 
Dick, Dallas, Texas, for this advance instruction. 
The two courses were conducted at the same 
time and completed in two weeks. The two 
British officers who were the instructors have 
expressed themselves as pleased with the results 
accomplished and the spirit of the men. Capt. 
S. T. Fripp, Royal Air Force, was in charge ot 
the compass classes. This course was designed 
to give engineer officers special instruction in the 
adjustment and compensation of aeroplane com- 
passes. Those instruments get out of order be- 
cause of the local magnetic fields set up by mag- 
netos and engines, and from the jarring due to 
rough landings. The students who took this 
course were selected from graduates of the engi- 
neering ground officers’ school at Massachusetts 
Institute of Technology. The course in naviga- 
tion was conducted by Naval Instructor W. T. 
Farr, R.A.F. It consisted in instruction in air 
navigation, or flying by dead reckoning, the 
method of flying followed when the ground is 
not in view. Each of the flying schools in this 
country was represented in this course by an 
officers who had had charge of cross-country fly- 
ing. The officers who finished this training will 
now return to their respective flying fields to 
instruct cadets in the subject. 


Marooned In Hawaii 


Military and civilian circles at Hilo, Hawaii, 
are rejoicing over the return in safety, from a 


two nights and a day exposure to the perils of 
the woods, of Major Harold M. Clark, Signal 
Corps, U.S.A., and his mechanician, Sergt. Rob- 
ert P. Gray. They were lost in the clouds, after 
an aeroplane’ flight, and were forced to travel 
inland, where darkness compelled them to make a 
landing under perilous conditions. Without food 
they managed to exist two days, until after a 
struggle through the jungles, they finally found 
a way to the open and thence to one of the patio 
stations. During their midnight flight, Major 
Clark managed, by skillful manipulation of his 
machine, to save both his own life and that of 
Sergeant Gray and to make a landing without 
accident to either. 


Flew to Canada 


Montreal, June 6.—Lieut. Georges C. Fla- 
chaire, the French ace, completed a flight from 
Washington, D. C., when he landed here last 
night. He started from Washington yesterday 
morning, and his route was via Buffalo, Toronto, 
and Brockville. The flight was undertaken in 
the interests of the bazaar opening here to-day 
for the aid of France. 


Lieut. Lawrence Killed in Action 


Lieut. Edgar Allen Lawrence, a member of the 
Aviation Corps, has been killed in action on the 
western front. He was a native of Chicago, 
twenty-four years old, and a_ graduate of the 
University of Illinois. Last September he en- 
listed and was sent to Toronto, Canada, for 
training. Then he returned to Fort Wood in 
New York harbor. Later he was sent to the 
aviation camp at Fort Worth, Tex., and last 
March went overseas. 


THE PERSONAL DIARY OF LIEUT. 
ALAN F. WINSLOW 


F. Winslow, Aviation Section Signal Re- 

serve Corps, of Chicago, the first American 
aviator of the American Expeditionary Forces to 
bring down a German plane, is made public by 
the ar Department. It was not written for 
pubucetion, but is given out on account of. its 
istorical and descriptive value: 


On Sunday morning, April 14th, I was “on 
alert” from 6:00 A. M. till 10:00 A. M., that is, 
I, with Lt. Douglas Campbell of Harvard and 
California (since designated as the first Ameri- 
can ‘“‘Ace”) were on emergency call duty. We 
were sitting in the little alert tent, playing cards, 
waiting for a call. Our machines were outside, 
ready at a moment’s notice. I was patrol leader. 
At 8:45 I was called to the ’phone, told by the 
information officer, who is in direct touch with 
all batteries and observation posts, that two Ger- 
man aeroplanes were about two thousand meters 
above the city, which is only a mile or so from 
here. We were told they were going east. We 
were rushed down to our machines in side cars, 
and in another minute were off in the air. 


“Doug” started ahead of me, as I was to meet 
him above in a certain point at five hundred 
meters, and then take the lead. I gave him 
about forty-five seconds’ start, and then left 
myself, climbing steeply in a left-hand spiral in 
order to save time. I had not made a complete 
half turn, and was at about two hundred and 
fifty meters, when straight above and ahead of 
me in the mist of the early morning, and not more 
than a hundred yards away, saw a plane 
coming toward me with huge black crosses on 
its wings and tail. I ‘was so furious to see a 
Hun directly over our Aviation field that I 
swore out loud and violently opened fire. At 
the same time, to avoid my bullets, he slipped 
into a left-hand reversement, and came down, 
firing on me. I climbed, however, in a right-hand 
spiral, and slipped off, coming down directly 
behind him and “‘on his tail.” Again I violently 
opened fire. I had him at a rare advantage, 
which was due to the greater speed and man- 
euverability of our wonderful machines. I fired 
twenty to thirty rounds at him and could see 
my tracers entering his machine. Then, in an- 
other moment, his plane went straight down in 
an uncontrolled nose-dive—I had put his en- 
gine out of commission. I followed in a straight 
dive, firing all the way. At about six feet above 
the ground he tried to regain control of his ma- 
chine, but could not, and he crashed to earth. 
I darted down near him, made a sharp turn 
by the wreck, to make sure he was out of com- 
mission, then made a victorious swoop down over 
him, and climbed up again to see if ‘‘Doug” 
needed any help with the other Hun:—for lL 
had caught a glimpse of their combat out of the 
corner of my eye. 

a I rose to about three hundred again, to see 

Doug” “‘on the tail” of his Boche. His tracer 
bullets were passing throughout the enemy plane. 
I climbed a little higher, and was diving down 
on this second Hun, and about to fire, when I 
saw the German plane go up in flames and 
crash to earth. ‘Doug’? had sent his Hun plane 
down one minute after I had shot down mine. 


Mind you, the fight took place only three 
hundred meters up, in full view of Ai on the 
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ground and in the near-by town; and it took 
place directly above our Aviation field. Futher- 
more, mine dropped about one hundred yards 
to the right, and ““Doug’s” one hundred yards to 
the left of our field. These are remarkable 
facts, for one of our Majors, who, with the 
French army since 1915, has shot down seven- 
teen machines, never had one land in France— 
and here we go, right off the bat and stage 
a fight over our aerodrome and bring down two 
Huns right on it. It was an opportunity of a 
lifetime—a great chance. 

When we landed, only our respective mechan- 
ics were left in the ‘‘drome,” to help us out of 
our flying clothes. The whole camp was pour- 
ing out, flying by on foot, bicycles, side cars, 
automobiles; soldiers, women, children, majors, 
colonels, French and American—all poured out 
of the city. In ten minutes several thousand 
people must have gathered. “Doug” and I con- 
gratulated each other, and my mechanic, no 
longer military, jumping up and down, waving 
his hat, pounded me on the back instead of sa- 
luting, and yelled: ‘‘Damn it! That’s the stuff, 
old kid!” Then Campbell and I rushed to our 
respective Hun wrecks. 

On the way there—it was only half a mile, 
I ran into a huge crowd of soldiers—blue and 
khaki—pressing about one man. I pushed my 
way through the crowd, and heard somebody 


triumphantly say to the surrounded man in 
French: ‘There he is; now you will believe he 
is an American.” I looked at the man—a scrawny, 
poorly clad, little devil, dressed in a rotten Ger- 
man uniform. It was the Hun pilot of the ma- 
chine I had shot down. Needless to say, I felt 
rather haughty to come face to face with my 
victim, now a prisoner, but did not know what to 
say. It seems he would not believe that an 
American officer had brought him down. He 
looked me all over, and then asked me in_good 
French if I was an American. When I an- 
swered, “‘Yes,”’ he had no more to say. 

There was a huge crowd around the wrecked 
plane, and the first man ran into was our 
major—the commanding officer,—and he was the 
happiest man_in the world outside of me and 
“Doug.” A French and an American General 
blew up in a limousine to congratulate us— 
colonels, majors, all the pilots, all the French of- 
ficers, mechanics,—everybody in the town and 
camp. All had seen the fight. One woman, an 
innkeeper, told me she could sleep well from 
now on, and held up her baby for me to kiss. 
I looked at the baby, and then felt grateful to 
my major, who pulled me away in the nick of 
time. I had my mechanics take off everything 
available—the machine was a wreck—but I got 
some splendid souvenirs. The big black German 
crosses from the wings, his rudder, pieces of 
canvas with holes from bullets in them, all 
his spark plugs, his magnetos, his mirror, clock, 
compass, altimeter, his clumsy signal revolver, 
etc.—it is a great collection. 

“Doug”? had set his Hun machine on fire at 
three hundred meters, and it had fallen in 
flames, rolling over three times, and then com- 
pletely burning up. There remained but a 
charred wreckage, like the sacrifice of some 
huge animal. The Hun pilot had been thrown 
out and was badly off. His face, hands, feet, 
nostrils and lungs were all burnt, while his leg 
was broken. He is now in the hospital and my 
Boche is. probably commencing his job of 
ditch digging for the rest of the war. 

They got much valuable information from my 
man—the other couldn’t speak. He was a Pole, 
said he was not an officer because he was a 
Pole, although he had been an “Aspirant” and a 
pilot at the front for two years. e said to me, 
with a sort of sigh of relief, throwing up his 
hands at the same time, “‘Alors, la guerre est 
fini pour moi!” 

That afternoon my wrecked hun plane and the 
charred result of ‘“‘Doug’s’” good work were ex- 
hibited in the public square of the town, sur- 
rounded by an armed guard, and overlooked by 
a French Military band. It also was a great day 
for the townspeople, and has had a good moral 
effect. You can imagine it, when you realize 
it took place above their roof tops, at only three 
hundred meters, and that they were able to see 
the whole fight. The Americans are indeed wel- 
come in the town now, and “Doug” and I can 
buy almost anything half price. 


An amusing incident was this: the fight was so 
near to the earth that bullets were flying danger- 
ously all about the ground. No one was hurt, 
save a French worker in the field, who received a 
hole through his ear from one my bullets, and is 
very proud of it. : 

Two days later the two aviators were decorat- 
ed by the French, in an impressive ceremony, 
with the Croix de Guerre with a Palm, and, later 
were mentioned in General Orders and pro- 
posed for the American Distinguished Service 
Cross. 
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Spurs Aeroplane Output 

Detroit—John D. Ryan, Chief of Aeroplane 
Production, announced June 11, that, Detroit 
manufacturers of aeroplanes and parts, including 
engines, would be asked to expand. 

"T realize,” he added, “that this city is already 
the largest aeroplane producer in the w orld; that 
the facilities and the men who know. how are 
here. I have seen some wonderful things here. 
You have a production of aeroplane engines that 
is marvelous. It is far ahead of anything of a 


similar nature produced anywhere _else, and, 
in reality the work is just beginning to get 
under way. 


“Experience has shown that. the Government 
method of doing business won’t do,” said Mr. 
Ryan, smiling to take the edge off the remark, 
“They don’t get the results that are desirable 
and necessary. The only way to do business on 
the gigantic scale on which it must be done 
in this war work is to follow the line of business 
development of the centuries. d 

“The greatest development undoubtedly will 
be in the direction of the spruce forests of the 
West. Timber is the foremost requirement of 
aeroplane production just now.” 


Doehler Toledo Plant 

The Toledo plant of the Doehler Die Casting 
Company which is housed in a model factory 
Bruni completed a little over a year ago, has 
in this short space outgrown its quarters. 

In order to provide for this expansion this 
company has found it necessary to take over 
the adjoining plant of the Ohio Electric Co., 
doubling the present capacity of the plant. 

While the greater part of the plant’s activities 
are devoted to Government war work, the needs 
of the regular trade are receiving the usual 
attention. 


To Stop War Industry Congestion 

Washington.—The adoption of a policy de- 
sipned to reduce the congestion at is play- 
ir z havoc with fuel and traffic conditions in the 
1 rtheastern section of the country was an- 

inced jointly, June 11th, by the War In- 

-tries Board, the United States Fuel Adminis- 
1 sion and the Railroad Administration. 

‘! has been decided that no further increase 

he volume of war orders and the number of 

hlishments handling them in the congested 

= will be permitted. 
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The district affected comprises the New Eng- 
land States, Eastern and Southern New York, 
Pennsylvania as far west as Williamsport and 
Altoona, all of New Jersey and Delaware and 
Eastern Maryland, not including Baltimore. 

Notice will be served immediately on the manu- 
facturers engaged in production of war materials 
in this section that they must hold the volume 
of their business within certain limitaticens. The 
War Industries Board and the other Government 
agencies involved will be able to regulate the 
situation through Governmental control of the 
allocation of raw material, fuel and transporta- 
tion facilities 


Government Leaves Little Steel for Non- 
Essentials 


The agreement reached by the War_ Industries 
Board and the American Iron & Steel Insti- 
tute, by the terms of which the Government 
takes over absolute control of distribution of all 
manufactured products and pig iron, indicates 
that there will be little, if any, steel for non- 
essential industries during the remainder of the 


year. Whatever surplus production there may 
be, Chairman Bernard M. Baruch said, will 
be equitably distributed among the_ industries 


not engaged in war work. As the Government 
has placed orders aggregating approximately 18,- 
000,000 tons or more than Ee the capacity 
for the last six months of this year, it is evident 
that companies not engaged in war work will 
geta cna percentage only of their requirements. 

The essential industries are classified as_fol- 
lows: Ships, including destroyers and subma- 
rine chasers. Aircraft. Munitions, military and 
naval supplies and operations; building con- 
struction for Government, etc. Fuel; domestic 
consumption, manufacturing necessities, etc. 
Food and collateral industries. Clothing. Rail- 
roads. Public utilities. 

The Government will do all in its power to 
increase steel and iron production. 


The Continental Aircraft Company’s New 
Factory 


The new factory of the Continental Aircraft 
Company is situated at Amityville, Long Island. 
It is a modern structure on the outskirts of the 
town with a large flying and testing field adjoin- 
ing. The company has installed the most modern 
machinery for the rapid manufacture of aircraft, 


A Hispano-Suiza aero engine constructed in a French factory 
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and expect to get into quantity production in the 
near future. 4 

At the present time the company is working 
on a type of battleplane and a small speed scout. 
These will soon he completed and ready for 
testing. 

Mr. VY. Buranelli is the chief designer of the 
firm which at present employs about two hundred 
men. 
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Maximum Aluminum Price 33 Cents _ 
Washington.—The new maximum_ base price 
of aluminum from June 1, 1918, to September 1, 


1918, has been set at 33 cents per pound, f. o. b, 
the United States roducing plants, for 50 tons 
or over, of ingot of 98 to 99 per cent. ‘This has 


been made by the War Industries Board and 
approved by the President, following co-operative 
investigations between the board and the Federal 
Trade Commission, 


Personal Pars 
Middletown, Conn.—Harold T, Woodley, of 
Great Necy Station, N. Y., who captained the 
football team at Wesleyan last autumn, has left 
college to become ‘a naval aviator. 


Pressed and Welded Steel Products Company, 
Inc., to Enlarge 

The Pressed & Welded Steel Products Com- . 

pany, Inc., who have produced a large num- 

ber and variety of Exhaust Headers and other 

part for Aeroplanes, will move into new and 

larger quarters, with increased facilities, in 
Long Island City, about July 1st. 


Aircraft Organization in France 

The shortage of training machines for the 
American Air Service students is disappearing 
and the ground work will be perfected for 
American air work on a large scale in the very 
near future. There are large production de- 
partments which are really huge assembling and 
testing centers, flying ackouls of huge _propor- 
tions, repair shops and supply centers, all on the 
same big scale. 

Already there are men on hand, plenty of 
them, to fill all these as soon as engines, parts 
and necessary materials arrive in volume, as 
they will very soon. It will not take long then 
for the original air program to materialize. 

An inspection of several of these flying schools 
will show that the flying done there is well up 
to the standard of the Wcitiaa and French fliers. 


No Cut for Aero Plants 

In connection with the recent announcement 
of the Fuel Controller that there would be a 
75 per cent cut in the allowance of coal to 
automobile manufacturers it was made very 
clear that this cut would not affect those firms as 
far.as the manufacture of trucks was concerned. 
Neither Army truck nor aircraft parts manu- 
facturers will be cut down in the matter of coal. 


Cotton for eee Wings 5 
‘ a aper ‘‘The Textile Industry in Relation 
ot 


1 War,” which he read before the Sprin 
meeting of the American Society of Mechanica 
Engineers at Worcester, J. E. Rousmaniere said 
that until recently it was thought that only linen 
would do for aeroplane wings. Cotton was 
theught to be unsuitable because of a marked 
tendency to expand and contract with varia- 
tions in the amount of moisture present in the 
air and also because of a disposition to tear eas- 
ily when shot through. 

Experiments were made with mercerized yarn 
and they have shown that cotton so treated 
makes good aeroplane cloth and it is now said 
that such cloth is standing up as well as linen. 
Battleplane wings are still covered with linen, 
but cotton is used on practice and bombing 
planes. 

When first tried out there was a feeling amon 
aviators that they were not getting such goo 
machines in the cotton. wing aeroplanes, and 
they manifested some hesitancy about using them. 
A little actual experience in flying, however, 
soon demonstrated that the cotton wings are 
entirely satisfactory and this feeling on the part” 
of the aviators is said to have entirely disap-— 
peared. 3 : 


To Investigate New Gasoline Process 

Washington.—A resolution introduced in the 
House of sea eet June 6 calls for an 
investigation by the Committee on Standards, 
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Weights and Measures of a new process of ex- 
tracting gasoline and other motor fuel from 
petroleum and fuel oil. The process is the dis- 
covery of S. N. Herber, St. Joseph, Mo., who says 
that he can extract the gasoline in greatly in- 
creased quantities and at much less than the 
present cost. 


Personal Pars ; 
H. G. MacEachen, Pacific Coast advertising 
representative of the Firestone Tire & Rubber 
Co., Akron, has resigned to join the United 
States Army. 


Julian S. Friede, for the last two years in the 
engineering department of the Paige-Detroit 
Motor Car Co., has enlisted in the Canadian 
Royal Flying Corps. He will leave shortly for 
Toronto. 


5,304 Miles Covered by Air Mail 
-Washington.—According to the Post Office 
Department, the aggregate flying distance cov- 
ered by the aero mail service between New 
York and Washington during the second half of 
May was 5,304 miles, and the average rate of 
speed, 68 m.p.h. 


Garabed Tests Approaching 


Washington.—G. T. K. Giragossian, inventor 
of Garabed, a mysterious natural force, tele- 
graphed the Department of Interior today: “M 
work excellent, can write definitely Wednesday.” 
Members of the Scientific Test Board, appointed 
under Congressional resolution, have received 
word to be ready for the exhibitions. 


Gasoline Output 

Washington.—During 1917 the United States 
produced 342,000,000 bbl. of petroleum, equal to 
68 per cent of the total world production. This 
is 3 per cent higher than the percentage for 
1916, the largest percentage since 1875 and 
the largest total production in the history of 
the country. 

Russia comes second in petroleum with a 
total of 65,000,000 bbl., which is only 18 per 
cent of the amount produced by the United 
States. Mexico is third with 55,293,000 bbl. 
Other countries produce so small an amount in 
comparison that they are practically negligible. 

Production of oil during March reached a 
high mark. Crude oil was produced at the rate 


of 846,441 bbl. a day, as compared with a 
daily average of 815,330 bbl. in March, 1917. 
The total of gasoline was 269,627,968 gallons, 
or a daily average of 8,697,676 gallons. This 
is 50 per cent greater than the daily average 
for March, 1917. Production of kerosene also 
increased, but not in as large a ratio as gaso- 
ine, 

Stocks on hand at the refineries on March 31 
were far greater than the amount on Dec. 31. 
At the end of 1917 there were 412,256,833 gal- 
lons of gasoline stord away, and on March 31 
this was increased to 526,382,386. Crude oil on 
March 31 was 13,122,241, as compared with 11,- 
638,433 gallons stored away on Dec. 31. 


Use Browning Machine Guns for Aircraft 


Washington.—The Browning machine gun has 
undergone tests made to determine its value for 
use on aeroplanes, according to the War De- 
partment. The gun functioned perfectly, reports 
state, and as a result of the tests, the heavy 
type gun with the outer jacket removed will be 
used for aircraft. 

The official announcement says: 

“This is one of three types of machine guns 
with which the rate of fire can be so synchronized 
with the revolutions of the propeller of a trac- 
tor aeroplane that the gun can be fired by the 
pilot of a combat plane through the revolving 
blades. Firing in that fashion, it is necessary 
to aim the machine gun by steering the plane 
directly at the target. The direction of the 
plane gives direction to the fire and the pilot 
can fire the machine gun while controlling the 
plane. 

*‘Aeroplane propellers revolve at from 600 to 
2,000 revolutions per minute. The machine gun 
is connected with the aeroplane engine by a 
mechanical or hydraulic device, and impulses 
from the crankshaft are transmitted to the ma- 
chine gun. The rate of fire of the machine gun 
is constant and its fire is synchronized with the 
revolving propeller blades by ‘‘wasting” a cer- 
tain percentage of the impulses it receives from 
the aeroplane engine and by having the remain- 
ing impulses trip or pull the trigger so that the 
gun fires just at the fraction of the second when 
the propeller blades are clear of the line of fire. 

“The pilot operates the gun by means of a 
lever which controls the circuit and allows the 
impulses to trip the trigger. 

“The test given the Browning gun was severe. 
A gun was mounted on the frame of an Ameri- 
can combat plane and connected with the aero- 
plane engine. The test was conducted on the 


ground and in place of the propeller a_ metal 
disc was attached to the crankshaft. The brown- 
ing gun was then required to register hits on 
the metal disc as it revolved at verying speeds 
from 400 to 2,000 revolutions per minute. The 
slightest “hang fire’ or delay in action on the 
part of the gun would have been shown by the 
failure of the bullets to hit precisely on the 
spot on the disc representing the center of the 
zone of fire. The gun functioned perfectly. 

“The Browning gun to be used with aircraft 
is the heavy type with the water jacket removed. 

“Besides the Browning, the United States 
will also employ the Marlin aircraft gun as a 
synchronized weapon. ‘Several thousand of these 
have been manufactured and the gun is in quan- 
tity production. 

“The British and French use the Vickers as a 
synchronized machine gun. 

“The Lewis aircraft machine gun is used by 
the British, French and American forces, but 
for a different purpose. In a two-seater comhat 
plane, fixed machine guns are mounted forward 
to be operated by the pilot and flexible guns are 
mounted to be operated by the observer in the 
rear seat of the plane. The observer operates 
Lewis guns on flexible mounts, firing to right 
or left of the plane. 

“Tt is of vital importance to have absolute 
reliability of function in a synchronized machine 
gun on tractor aeroplanes. Delays in fire or 
malfunctions. due to faulty construction or im- 
perfect ammunition causes bullets to strike the 
propeller blades. As many as fifteen bullets 
have been known to strike a propeller blade 
without causing an aeroplane to fall, but the 
danger. of such occurrences is nevertheless obvi- 
ous. For that reason, every effort is made to 
provide the most perfect type of weapon for 
this work. Only specially selected ammunition 
is used. 


Windows Protected from Air Raid Bombs 


Paper strips, pasted in curious geometrical de- 
signs on a large show window on the Broadway 
side of the John Wanamaker store, attracted a 
crowd of curious persons yesterday. A note 
in the window explained they were pasted to 
hold the glass together in case air carers drop 
bombs in the vicinity. The strips, one and a 
quarter inch wide, covered the show window of 
the furnishings department in the new building, 
but did not obscure an interesting display. 

The John Wanamaker decorators have adapted 
a French idea. New York stores probably will 
follow the lead of most of the Paris stores. 


The assembly room of the aeronautic department of the Fiat plant at Turin, Italy. Italian Official Photo. 
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THE AUSTRIAN BERG SINGLE-SEATER FIGHTER 


IMPLICITY would appear to be the 

keynote of design in the Austrian 

Berg single-seater fighter, both as re- 
gards mass, or aerodynamic, design and 
eietural design. The machine has every 
appearance of being designed chiefly with 
a view to rapidity of production, yet this 
object has been attained by a studied sim- 
plicity of detail rather than by any scimp- 
ing in workmanship. In fact, although 
the finish is not, perhaps, as good as on 
some machines, the workmanship appears 
everywhere to be really quite good, and 
the materials employed in the construc- 
tion are, if anything, better than found 
on a good many German machines. 
Whether this is due to a more plentiful 
supply of the right materials in Austria 
than in Germany, or whether Austrian 
inspection is stricter than that obtaining 
in Germany, is difficult to say, and one 
can only call attention to the fact without 
venturing an explanation. 

Fundamentally the Austrian Berg is of 
the single-seater fighter type in which the 
pilot and top plane are so placed in re- 
lation to each other that the wing ob- 
structs the view to a very small extent 
only. This has been accomplished, not so 
much by reducing the gap to a smaller 
proportion of the chord than usual, as by 
making the body very deep and placing 
the pilot fairly high inside the body. On 
closer examination it is found that the 
extra depth of the body is provided by 
deepening the turtle back, which forms a 
much greater proportion of the overall 
depth than is the case in most machines. 

The body proper, which is of the flat- 
sided variety, is constructed on similar 
lines to those of the older models of Al- 
batros biplanes, 1.e., of longerons and 
struts of fairly small section, the whole 
being covered with three-ply wood. As 
distinct from the Albatros, however, there 
are only four longerons, the auxiliary rails 
halfway up the sides of the latter having 
evidently been deemed unnecessary by the 
designer of the Berg. The turtle back, 
which is different from the majority in 


that it does not, except in front, cover 
the whole width of the flat top of the 
body, but comes to a point just in front 
of the vertical fin, is of a peculiar sec- 
tion. This may, in the absence of a sketch, 
best be described by saying that it con- 
sists of three curvatures, a convex at the 
top, a concave halfway down, and again 
a convex at the bottom. The object, evi- 
dently, is to provide stream lining of the 
pilot's head by having the turtle back 
deep without, however, obstructing the 
view to too great an extent by having it 
very wide. Roughly the configuration is 
that of a man’s head and shoulders. 

The pilot’s cockpit is very comfortable, 
the deep top efficiently screening his face 
while at the same time, owing to the pe- 
culiar outline, not obstructing the view to 
as great an extent as one would imagine. 
By leaning his head slightly the pilot can 
easily look past the nose of the machine, 
so that there is really no “blind” spot be- 
yond a few yards ahead of the machine. 
The fact that the chord line of the upper 
wing if projected passes through the 
pilot’s line of vision renders the view for- 
ward and upward particularly good. Small 
circular windows are inserted in the turtle 
back in front of the pilot, but it appears 
that the view obtainable through these is 
of very little practical utility, and the in- 
ference is that they are placed there to 
admit light on to the instrument board 
rather than to provide direct vision. 

The pilot’s seat is extremely comfort- 
able, and is provided with arm rests, thus 
enabling the pilot to rest one arm ‘while 
working the control lever with the other. 
For a long flight this makes for comfort. 
It is only a minor point, it is true, but one 
nevertheless which is worthy of considera- 
tion. On the whole the machine gives 
the impression that it would be a very 
comfortable machine to fly, regarded pure- 
ly from the flying point of view, and with- 
out knowing anything about its capabili- 
ties as used for fighting. 

The controls are more or less of the 
usual type. There is a longitudinal rock- 


sist Lae re 


Sauipe 


The Austrian Berg Single-Seater Fighter 


ing shaft, mounted rather higher above 
the floor boards than is generally the case. 
The control lever is forked around this 
shaft, and is free to oscillate forward and 
backward for operating the elevator. A 
short length of cable passes from the low- 
er end of the “joystick” to a point on the 
floor boards. This limits the extent to 
which the lower end of the lever can 
move back, and has the effect of prevent- 
ing, when on the ground, the elevators 
from touching and getting damaged. In 
connection with the lateral controls, the 
wing flaps are fitted with cranks resting 
in slots in the planes, and there is a some- 
what unusual arrangement whereby the 
positive cable “4s taken to the front arm 
of the crank, so that it is the return cable- 
which pulls the wing flap down. The 
reason for this may be found in the 
warped wing flap, which may conceivably 
have its outer tip tilted upwards to such 
an extent that the effect of moving the 
flaps is to put a force acting downward 
on the flap moved upwards before the flap 
on the opposite side, which has, of course, 
been moved down simultaneously, receives 
an upward force. To bring this peculiar 
action about the crank on the rocking 
shaft points downwards instead of, as is 
more usually the case, pointing upwards. 

The foot bar operating the rudder is 
of the T type. That is to say, the rudder 
control cables are attached to a crank arm 
projecting forward at right angles to the 
foot bar. The cables are then taken around 
pulleys near the side of the body, and 
hence to the rudder cranks. The guards 
on the rudder bar, which prevent the ac- 
cidental slipping off of the pilot’s feet, 
are in the form of spiral springs, each 
composed of two layers, an inner spiral 
of fairly thin wire, and an outer spiral of 
heavier wire. 

The engine, which, we are informed, 
was a 200 hp. Austro- Daimler, is not 
shown in place on the machine, but it 
would appear to have been totally covered 
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THE 240 H.P. (8-Cylinder) MERCEDES 


HE following detailed report on the 

design of the 8-cylinder Mercedes 

engine is based on an investigation 
of the engine (No. 23,003) taken from 
the German two-seater Albatross Biplane 
(G.37) which was brought down by anti- 
aircraft guns near Armentiéres on May 
12th, 1917. This engine has been tested 
at the Royal Aircraft Factory and results 
of B.H.P. developed, petrol and oil con- 
sumption, etc., during tests are given here- 
with, together with detafls of the engine 
design and the leading particulars of the 
engine. Although this engine, according 
to reports, is now obsolete, the design 
having been abandoned in favor of the 
German standard six-cylinder vertical type, 
details and illustrations of the engine will 


no doubt prove of considerable interest, 
more particularly to those interested in 
the design of the special engines used for 
airship work. 

In its general details this engine fol- 
lows closely the design of the 160 H.P. 
Mercedes engines as regards the construc- 
tion of the cylinders, pistons, valve gear, 
etc., and also in the lubrication system. 
It is therefore very similar to the 160 
H.P. engine, with an extra pair of stand- 
ard cylinders and a massive propeller 
shaft reduction gear, and the necessary 
alterations to the design of the crank- 
shaft and the induction system, and in 
consequence of this similarity in detail to 
the 160 H.P. Mercedes, it will be un- 
necessary to deal at any length in this 


The 240-H.P. Mercedes Motor 


report with the design of those parts of 
the engine which are identical, a report 
on the former having already been issued, 
and the design being now well known in 
this country. 
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The Mercedes Cylinder 


Engine Data 


Number and arrangement of cylinders, 
eight, vertical, separate; bore, 5.51 ins. = 
140 mms.; stroke 6.30 ins. = 160 mms.; 
stroke/bore ratio, 1.142:1; area of one 
piston, 23.84 sq. ins. 153.9 sq. cms.; 
total piston area of engine, 190.83 sq. ins. 
= 1231 sq. cms.; stroke volume of one 
cylinder, 150.28 cu. ins. = 2463 cu. cms.; 
total stroke volume of engine, 1202.24 cu. 
ins. = 19704 cu. cms.; volume of clear- 
ance space, 40.30 cu. ins. = 660 cu. cms.; 
compression ratio. Total volume/Clear- 
ance volume, 4.73 :1. 

Max. B.H.P. and speed, 287 B.H.P. at 
1750 r.p.m.; normal B.H.P. and speed, 242 
B.H.P. at 1350 r.p.m.; piston speed at nor- 
mal speed, 1418 ft. per min.; brake mean 
pressure at normal speed, 118 Ibs. sq. in.; 
cu. ins. of stroke volume per B.H.P., 4.97 
cu. ins.; sq. ins. of piston area per B.H.P., 
0.788 sq. in.; B.H.P. per cu. ft. of stroke 
volume, 348.0; B.H.P. per sq. ft. of piston 
area, 182.7. 

Direction of rotation of crank, anti- 
clockwise, facing: propeller; direction of 
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rotation of propeller, left hand tractor; 
normal speed of propeller, 977 r.p.m.; 
ratio of crankshaft speed to propeller 
speed, 1.382:1; type of gear reduction to 
propeller, Spur gear. 

Lubrication system, forced, multiple 
plunger pumps; oil temperature, 37.5° C. 
(test figures) ; oil consumption per hour, 
10.16 pints = 11.43 lbs.; oil consumption 
per B.H.P. hour, 0.042 int = 0.047 Ib.; 
specific gravity of oil, 0.900. 

Type of carburetors, Two, Mercedes, 


twin-jet; diameter of chokes, 0.945 in. =" 


24 mms.; bore of main jets, 0.078 in. = 
mms.; bore of pilot jets 0.0197 in. = 0: 
fuel consumption per hour, 141.3 


nb 


mms. ; 
pints = 127.1 lbs.; fuel consumption per 
B.H.P. hour, 0.582 pint = 0.524 lIb.; spe- 
cific gravity of fuel, 0.720; inside diameter 
of induction pipes, 2.125 ins. = 54 mms. 
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Type of magnetos, two Bosch, H.L.8; 
firing sequence of engine, propeller, 1-3-2- 
4-8-6-7-5; speed of magnetos, engine 
speed; magneto timing (degrees early full 
advance), 30° early. 


Inlet vale opens. Degrees on crank, 2° 


The cylinder construction of the Mercedes motor 


late; inlet valve closes. Degrees on crank, 
51° late; diameter of inlet valve (small- 
est diam.) = d, 2.677 ins. = 68 mms.; 
lift of inlet valve = h, 0.450 in. = 114 
mms.; area of inlet valve opening (7d h), 
3.780 sq. ins. = 24.40 sq. cms.; mean gas 
velocity through inlet valve at normal 
speed, 149.5 ft. per sec.; clearance of in- 
let tappet, 0.012 in. = 0.305 mm. 

Exhaust valve opens. Degrees on 
crank, 52° early; exhaust valve closes. 


OVERALL LENGTH * 2088 % = 77 Pino 


Degrees on crank, 16.5° late; diameter of 
exhaust valve (smallest diam.) = d, 2.677 
ins. = 68 mms.; lift of exhaust valve = 
h 0.412 in. = 10.48 mms.; area of exhaust 
valve opening (7 d h), 3.460 sq. ins. = 
22.4 sq. cms.; clearance of exhaust tappet, 
0.018 in. = 0.457 mm. 

Weight of engine complete, without 
water, fuel or oil, 900 Ibs. (including exh. 
manifold and propeller hub); weight per 
B.H.P., 900/242. 3.72 lbs. per B.H.P.; 


GENERAL ARRANGEMENT OF 
THE 240HP MERCEDES AERO ENGINE. 
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weight of exhaust manifold, 19.5 lbs.; 
weight of oil carried in engine, 17 pints = 
19.13 Ibs.; weight of fuel per hour, 127.1 
Ibs.; weight of oil per hour, 11.44 lbs.; 
total weight of fuel and oil per hour, 138.5 
lbs.; gross weight of engine in running 
order, less fuel and oil, 1057 Ibs. (includ- 
ing cooling system, 242 x 0.65 lbs.) weight 
per B.H.P., 1057/242. 4.37 lbs. per B.H.P.; 
gross weight of engine in running order 
with fuel and oil for six hours, 1971 Ibs. 
(tanks at 10 per cent. of weight of fuel 


_and oil); weight per B.H.P., 1971/242, 


8.15 lbs. per B.H.P. 

Delivery of water pump at 1350 r.p.m. 
of engine, 91 galls. per min.; water jacket 
capacity of one cylinder, 1280 cu. cms.; 
ratio of water pump speed to crankshaft 
speed, 1.5:1; water temperature. Inlet, 
65° C.; water temperature, outlet, 78° C.; 
diameter of water pump inlet and outlet, 
1.37 ins. = 35 mms. 


During calibration tests at the Royal 
Aircraft Factory, the engine showed a 
very good general performance, develop- 
ing a maximum of 286 B.H.P. at 1,750 
r.p.m., and an average of 242 B.H.P. at a. 
normal crankshaft speed of 1,350 r.p.m. 


Summary of Test 
Average petrol con- 
sumption per hour 141.3 pints 
Average petrol con- 
sumption per B.H. 


12 lel@lite Ss cou o6oe .582 pint 
Average oil con- 

sumption .......: .042 pint/B.H.P. 

: hour. 

Oil temperature..... 3734° C. 
Max. B-M-E.P. at 

IPO) Seite boos 120 Ibs./sq. in. 
Average B.M.E.P. at 

ILShU) RMT Seco. 118 lbs./sq.. in. 
Compression ratio... 4.73:1. 


General Analysis of Weights 


No. Average | Weight of | Percentage 
Description of Part |per setjunit weight) complete of total 
| in lbs. set in lbs.| weight 
Crifnciens (ir) Jo gsss504e 5 cap ooreeeeorcss 8 19.25 154.00 17.111 
Pistons complete with rings and gudgeon pins. 8 6.85 54.80 6.088 
Connecting rods complete with floating bushes 8 5.00 40.00 4.444 
Valves, inlet and exhaust, complete.........- 16 1.312 | 20.992 HBB 
Crankshaft, with floating bevel gear........-. 1 94.50 94.50 10.500 
Camshaft and case with half compression gear. 1 60.00 60.00 6.666 
Reduction gear (large) with propeller shaft 
and bearings, complete..............-- 1 45.00 45.00 5.000 
Reduction driving gear on camshaft, complete 
with bearings and thrust race........... 1 23.25 23.25 2.583 
Base chamber (top half)....-...........-.- 1 103.75 103.75 11.527 
Base chamber (bottom half)................ 1 113.00 113.00 12.555 
(arburetorss complete-s 4-42-9222. ---- 2 - §.00 16.00 ACE 
Induction pipes, complete.................. 2 25 14.50 1.611 
Gilfpumpscompletess.a)¢ shaie See ele el ne 1 12.50 12.50 1.388 
Wateripump completes seen pees cce ss se 1 9.00 9.00 1.000 
Vertical driving shaft, including magneto driv- 7 
ing bevels and couplings, &c............ 1 12.50 12.875 1.430 
Propeller hub, complete.................... 1 17.875 17.875 1.986 
Mirenctos tana myaiscie eS os eerie ee oss asers 2 17.25 34.50 3.822 
Ignition wiring, complete................-.. 2 2.50 5.00 555 
Pxhaustamanitold sip ce cies cise nt ste s ene 1 19.5 19.5 2.166 
Miscellaneous parts...........-......+..--. — 48.958 5.439 
Total weight of complete engine............| — 900.00 100 


Water pump delivery at normal engine 
revs. against a pressure of 2 Ibs. per sq. 
in. = 91 galls./min. 

The total weight of complete éngine, 
dry, including propeller hub and exhaust 
manifold = 900 Ibs., equivalent to 3.72 
Ibs. per B.H.P. 

An attempt was made to throttle the 
engine below 900 r.p.m., but the running 
was irregular. 

During a power and consumption run 
of 1 hour’s duration an average of ~267 
B.H.P. was developed, at an average 
speed of 1,550 r.p.m., and at an average 
petrol consumption of 155 pints per hour 
= .582 pint per B.H.P. hour. 

Oil consumption. = 10.10 pints per hour 
= .042 pint per B.H.P. hour. 


Water temperature, inlet = 65° 
let as 

This test should not, however, be taken 
as representing the normal performance 
of the engine, as the average speed at 
which it was run, namely 1,550 r.p.m., is 
higher than that which would be obtained 
for any length of time in the air. 


€.; out 


Details of Construction 


Cylinders—These, as already stated, are 
of the standard 160 H.P. type, and are 
made entirely of steel, being built up of 
machined steel forgings with the valve 
pockets screwed and welded into the cyl- 
inder-head. The water jackets are of 
sheet steel, 15 mm. gauge, all joints be- 
ing acetylene-welded in position. The 
single inlet and exhaust valves are oper- 
ated by the usual Mercedes type overhead 
camshaft and valve gear, which is fitted 
with the well-known half compression 
gear at the rear end of the camshaft cas- 
ing. This design of half compression 
gear is used on all types of Mercedes en- 
gines, including the P., and the 
latest 180 H.P. Mercedes engines (a re- 
port on which is in preparation, and will 
be issued shortly). 

Pistons—Standard 160 H.P. pistons are 
used with concave steel crowns, screwed 
and welded into the cast iron skirts, which 
are fitted with three rings above the 
gudgeon pin and one at the bottom of 
the skirt. 


OFFICIAL SPECIFICATIONS FOR ARMY 
AEROPLANE LUBRICANT 


adopted by the Ordnance Department, the 
Quartermaster Corps, the Engineer Corps, the 
Medical Corps and the 


Army. 


Site: specification has been approved and 


Signal Corps, U. S. 


- ~ General 


1. This specification covers the requirements 
of the U. S. Army in all purchases of oil to be 
used for the lubrication of stationary cylinder 
aircraft engines. 

2. It is intended to use the name “Liberty 
Aero Oil” for all oils approved for the lubri- 
cation of these engines. m account of differ- 
ences in characteristics of the high and low speci- 
fic gravity oils, this specification is drawn to 
cover both types of oil and to include products 
manufactured from crude petroleum oils from all 
fields. For the purposes of this specification, 
oils are classified as follows: 


Classification 

3. High specific gravity oils—This class in- 
cludes all oils having a specific gravity above 
0.9100 (or below 24 deg. Baume conversion by 
the Tagliabue Manual, 9th Edition, or above 
23.85 deg. Baume conversion by the Bureau _ of 
Standards’ conversion table, Circlar No. 57)— 
and having a pour test below 15 deg. Fahr. 
(Tested by the method of the American Society 
for Testing Materials.) 

4. Low specific gravity oils—This class in- 
cludes all oils having a specific gravity below 


0.9100 (or above 24 deg. Baume conversion by the 
Tagliabue Manual, 9th Edition, or above 23.85 
deg. Baume conversion by the Bureau of Stand- 
rds’ conversion table, Circular No. 57)—and 
(Tested by the 


having a pour test 15 deg. Fahr. t 
for Testing 


method of the American Society 
Materials.) 


Physical Properties and Tests 


5. The oil must be made from pure, highly 
refined petroleum products, and must be suitable 
in every way for the entire lubrication of station- 
ary cylinder aircraft engines operating under all 
conditions. 

6. The oil must be neutral in action and must 
not show the presence of moisture, sulphonates, 
soap, resin or tarry comstitutents which would 
indicate adulteration or lack of proper refining. 

7. Wiscosity—The viscosity of the oil, when 
tested in a Saybolt Universal Viscosimeter at 
212 deg Fahr., shall be as follows: 

High specific gravity oil, 70 seconds to 7 


un 


seconds, 
Low specific gravity oil, 85 seconds to 90 
seconds. ; 
8. - Pour test.—The oil musi pass the following 
pour test: 


Hight specific gravity oil, not over 15 deg. 


ahr. 
Low specific gravity oil, not over 40 deg. Fahr. 
9. Flash point—The oil must have a flash 
point over 350 deg. Fahr., in a Cleveland open 
cup. 


10. Carbon.—The oil must not show a car- 
bon residue of over 1.5 per cent by the Conrad- 
son method. The carbon shown must be loose 
and flaky and must break up easily. in the 
crucible. 

11. Emulsion test—One ounce of oil shall be 
placed in a standard four-ounce sample bottle 
with one ounce of distilled water. The mixture 
shall be heated to a temperature of 180 deg. 
Fahr., and then shaken vigorously for five min- 
utes. After standing for one hour, the oil must 
be clear and of the same color as before the 
test. All of the water must have settled and 
appear only slightly cloudy. 

12. All tests must be made in accordance 
with methods adopted by the American Society 
for Testing Materials. 


Statement to Be Submitted by Bidders 


_ 13. The bidder must state in his proposal the 
following characteristics of the oils which he 
proposes to furnish: 
Tavity, Baume, at 60 deg. Fahr. 

Flash, Cleveland open cup. 

Fire, Cleveland open cup. 

Viscosity, Saybolt Universal Viscosimeter,’ at 
100, 130 and 212 deg. Fahr. 

Pour test, American Society for Testing Mate- 
rials’ method. 

Carbon, Conradson method. 

Color, Lovibund. 


(Concluded on page 725) 
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STEEL TUBES, TUBE MANIPULATION, AND TUBULAR 
STRUCTURES FOR AIRCRAFT* 


By W. W. HACKETT and A. G. HACKETT, of Oldbury, Birmingham 


Introduction 


HE present decade will pass down into his- 
| tory notorious for many things good and 
bad. It will be styled a time of improve- 

ment in many ways. It will be remembered as 
covering the period of the world’s greatest war, 
but it will also be remembered among all trades 
appertaining in any way to engineering as the 
age of progress in the manufacture and manipu- 
lation of steel tubing. 3 c 

Independent altogether of the stimulus given 
to the use of tubing for structural work by the 
advent and advance of aeronautics, the uses to 
which tubing of steel and other metals is ipa 
has increased considerably during the past tew 
years. Much, of course, has been due to the 
large output of cycles and motorcycles, but in 
addition an immense quantity of tubing is used 
in the construction of motor-cars, and in a 
thousand other productions which it is unneces- 
sary to particularise in this paper. q 

The section of tubular work in which we are 
more especially interested at the moment, how- 
ever, is that which has relation to aircraft con- 
struction, and in this paper we hope to deal with 
some of the main features of this important 
subject, giving a brief review of the method of 
manufacture generally employed, of some of the 
difficulties tha. have had to be overcome, and of 
some of the forms of manipulation which it is 
possible to put upon good quality steel tubing. 
The latter part of the paper will deal with tests 
carried out on specimen tubes, under various 
conditions, and jointed together in different 
ways. All that we have to say will apply to 
seamless steel tubing. 


Seamless Steel Tubing 


In dealing with such a subject as this, other 
articles must be brought under review, such, for 
instance, as lugs and liners, as these enter so 
largely into the construction of articles built 
mainly of steel tubing. Mention will be made of 
cycle and motorcycle experience in the use and 
abuse of steel tubing. 

Seamless steel tubing is a product of modern 
times, some thirty-five years having passed since 
the first experiment was successfully carried 
through. Its commercial production has often 
made possible the manufacture of articles which 
could not otherwise have been made, and in other 
cases it has been the means of popularizing arti- 
cles which were having a very small sale, and 
which were even looked upon as freaks. Many 
present will remember the old bicycles which were 
built of gas pipes and solid pieces of iron, and 
will have recollections of the energy taken to 

ropel these machines, especially up an incline! 

he coming of seamless steel idee soon altered 
that, and a few years later cycle frames were 
being built of light gauge tubing, enabling a man 
to propel himself at ten to twenty miles an hour 
on a structure weighing about 30 Ibs. Two things 
made the cycle a commercial success: pneumatic 
tires, which made riding more comfortable, and 
light gauge steel tubing, which brought down 
the weight of the cycle to a minimum. A further 
word must be said for the pneumatic tires— 
namely, that by minimizing the shock to the 
frame made possible the introduction of lighter 
gauge tubes than could otherwise have been 
safely used. 


How Seamless Steel Tubing is Made 


To commence the manufacture of a seamless 
tube a solid billet of steel, well hammered and 
rolled, is taken. This billet must be carefully 
examined for various faults, and any lamination 
or surface defect removed by chipping, or else 
the outside of the billet must be turned all over. 
The usual practice when the latter is done is 


to turn about 3 in. off the diameter of the 
billet. 


Hot-Rolling 
__ The first operation is then to pierce a hole. 
[Two ways of doing this are in general use: one 
is by means of a hydraulic press, similar to the 


method of piercing shells so common in this 
country to-day, and the other by means of a 
rotary piercing machine. The billet, first cen- 


tered with large shallow holes, is heated to about 
1,200° C. and fed between rolls having a 
curved outline and set at an angle which im- 
parts a forward movement to the billet as it is 
rotated. Great pressure is used (which causes 
the billet to tend to open along its axis), and the 
billet is forced against and over a pointed man- 
drel held on the end of a stout rod, which butts 
against a bracket at a distance of about 7 ft. 
from the center of the rolls. A billet, 4 ins. 
diameter by 24 ins. in length, will be made in one 
operation into a tube about 4 ft. to 5 ft. long. 
he pierced billet is then taken to another ma- 


*Paper read hefore the Aeronautical Society 
on May 2, 1918 


chine which is provided with upper and lower 
rolls having semi-circular grooves of various radii, 
and by a series of operations is rolled into a 
tube of the required size. The tube is passed 
over mandrels to give the required thickness. 

A much quicker process of rolling mild steel 
tubes is by means of Pilger rolls; but for high 
carbon steel or chrome nickel steel this process 
has been found to be unsuitable. 


Cold Drawing 


The first operation in the cold drawing mills is 
that of “tagging’’ the hollow bloom (as the rough 
rolled tube is called) being reduced at one end 
by suitable semi-circular tools in a power-forging 
hammer, The tube in the drawing operations to 
follow will be pulled through the dies by means 
of the ‘tag’ thus formed, A small hole is put 
into the tube at the point where the tag com- 
mences, in order to allow acid and water to 
work through the tube in the subsequent pickling 
and swilling processes. After being “tagged 
the tube is annealed, pickled in a bath of acid to 
remove the scale, and then swilled in clean water. 
Following this, the tube is dried and then im- 
mersed in a solution of soap, or in oil, to lubri- 
cate it for the drawing operation. Tt is now 
ready for drawing. 5 ; 

There are two methods of cold drawing in 
general use. One is by drawing down the out- 
side diameter of the tube upon a long bar of uni- 
form diame.er and then passing the tube, while 
on the bar, through rolls fxed in a ‘‘reeling’’ ma- 
chine, which is similar to that used in the rotary 
p-ercing operation. In carrying out this method the 
tube is put on to the bar, which must of neces- 
sity be smaller than the bore of the tube to be 
drawn. The tube and the bar are then pulled 
through a die of hardened steel of such a bore 
as will give the proper reduction of gauge to the 
tube. The tube is gripped on the “tag’’ by 
means of ‘dog’? jaws sliding on inclined planes. 
The “dog” is moved along the draw-bench by 
hooks which are dropped into the links of an 
endless chain. The chains move at a sped of 
from 12 ft. to 35 ft. per minute, according to 
the class of material to be drawn. This process 
of cold drawing permits of a greater reduction 
of thickness at each draw than can be obtained 
by the more usual process of plug drawing, but 
is rather harsh on the material, and the expand- 
of the tubing (already hardened by drawing) to 
allow the mandrel to be extracted sometimes 
causes splits and fractures. These are more 
likely to appear if this process is used after the 
tube has been drawn to a light gauge. 

The second method is that known as “plug 
drawing,” and is more usually adopted; in this 
case a short, hardened mandrel is screwed into 
one end of a long. bar. This bar is screwed at 
the other end into a larger piece of steel known 
as the “back sleeve,” which is screwed and fitted 
with a nut at either end. This sleeve has an 
axial movement of about 9 ins. in the back cast- 
ing of the draw-bench. The nut at the back is 
used for the purpose of adjusting the position of 
the mandrel in relation to the die. 

The tube is threaded over the mandrel and the 
“tag’’ is passed through the die, which rests 
against the die plate. Immediately the tube is 
gripped by the “dog” it commences to move, the 
mandrel at the same time being drawn forward 
into position by means of a rope or chain. A re- 
duction in gauge thickness and diameter, with 
an increase 1n length, is the result, due to the 
walls of the tube being drawn down between the 
mandrel and the-die. The usual reduction by 
this method is about a gauge and a half per draw 
on low carbon steel. The operation of cold 
drawing hardens the tube to quite a large extent, 
and subsequent annealing is necessary. 


Annealing 


A properly annealed tube showing an ultimate 
tensile stress of about 30 tons per square inch 
should give about 38 tons after undergoing the 
drawing operation. To prepare the tube properly 
for further cold drawing it 1s therefore necessary 
to anneal after every drawing operation, which 
means it has also to be pickled, washed, dried, 
and lubricated. A hollow bloom of 1% in. diam- 
eter by 8 in. gauge would require nine or ten 
“draws” to make it into a tube 1% in. by 22 in. 
gauge. The annealing is carried out in suitable 
muffles, usualy at a temperature of about 600° 
to 650° C., until before the last “‘draw,’? when 
a tempera‘ure of about 850° C. is advisable. In 
the case of light Fuge tubes, this should be done 
by “‘close’’ annealing, as the scaling and blister- 
ing of a light tube by “open’’ annealing would 
be fatal. 

When a tube has been drawn to about 7/16 in. 
diameter there is pect difficulty experienced in 
drawing on a mandrel. The usual practice is to 
finish 34 in. diameter tubes and smaller by re- 
ducing the diameter only, termed “‘sinking.’” 
The condition of the tube finished in this way is 


not so good as when finished on a mandrel, the 
strength of the tube being less. From experi- 
ments made, tubes from 5 per cent. carbon steel 
finished by ‘sinking’ show about the same tensile 
strength as tubes trom 35 per cent, carbon steel 
finished with the usual “draw” on a mandrel. 


Chrome Nickel Tubes 


The advent of aeroplanes and airships has 
given rise to a’ demand for steel tubing of a 
higher class than before, tubes of high carbon 
and alloy steels being called for. This has 
meant careful investigation in order to find the 
best heat treatment to be accorded in each par- 
ticular case. The first attempts at drawing 
chrome nickel steel were scarcely a success, and 
many breakages of mandrels and even draw- 
benches resulted from the unsatisfactory anneal- 
ing of these tubes. Chrome nickel tubes are now 
being successfully drawn by the same methods as 
are used for mild steel tubing—by means of 
“plug drawing’’—but very great care needs to be 
taken in the annealing. 

The amount of reduction in gauge per draw 
is less than half that which is usual in the draw- 
ing of mild steel, but in spite of this the wear 
on mandrels and dies is very great. 

A typical analysis of chrome nickel steel is as 
follows: 


Garbon', s¥isjeicnnic een .3 per cent 
SUG ga cinotioccocec cnn LO: Coe 
Sulphur . or dthy eS 
Phosphorus 03) Scene 
Manganese 45 “ 5 
Chromium sot eii Le Oletcen tie Bae 
INO son gona aOeto6 4:00) jae 


Such a steel, when air-hardened, has an ulti- 
mate tensile stress of about 100 tons, but a low 
elastic limit to a maximum value of about 70 
tons. Tempering will raise the yield point and 
at the same time slightly reduce the ultimate 
stress. This steel is being much used for aero- 
plane axles. One feature that should be men- 
tioned here is the very serious effect of suphuric 
or muriatic acid on hardened chrome nickel steel 
tubing. It has the effect of making the material 
exceedingly brittle. It is therefore inadvisable 
to use acid to remove scale from a_ hardened 
chrome nickel steel tube; but the injurious effect 
of the acid can be almost entirely removed by 
suitable heat treatment. 

Acid affects other high tensile steels in the 
same way, but to a less degree, and has a con- 
siderable effect even on mild steel. 


Section Tubing 


Section tubing has been extensively called for 
by aeroplane designers, and streamline tubing is 
used to quite a large extent. The first stream- 
line tube our company (Accles and Pollock, Ltd.) 
were asked to make was designed by Mr. Howard 
T. Wright in 1908, and is a section that is very 
near to the recognized standard of to-day. Sec- 
tion tubing, the streamline-shaped tube especially, 
is much easier to make if straight sides are 
avoided, as straight or concave sides compel 
the use of mandrels and add to the difficulty of 
production. There dre three ways of making 
sections from seamless tubing—namely, by draw- 
ing, rolling and pressing. Pressing is only prac- 
ticable on fairly short lengths. In drawing there 
is a slight reduction in periphery in passing from 
the round, but in rolling or pressing it remains 
the same. 


Some Difficulties Overcome 


It will be useful in this paper to review some 
of the trouble we have met with in connection 
with other trades where tubing has been used 
to a great extent, and to mention some of the 
failures, as the same or similar faults may occur 
in aeroplane construction. When the Bowden 
brake was first used on cycles and motorcycles 
the practice followed was to drill the tube near 
the handle-bar lug to allow the cable to pass 
through, and this resulted in a large number of 
breakages. This difficulty was overcome by drill- 
ing the holes through the lugs; but many acci- 
dents occurred before this practice was adopted. 
Under an alternating stress a tube which has 
been drilled, unless properly reinforced, is very 
likely to fail. series of running tests on 
drilled and undrilled tubes has shown that when 
stressed up to near its elastic limit the undrilled 
tubes has in many cases 10 to 20 times the life 
of the drilled tube. It is often the case that the 
harder the tube the greater the risk of breakage 
through a hole. One way of breaking a hard- 
drawn tube, adopted in tube mills, is either to 
“nick” the tube on one side with a file or to 
punch a hole in one side and then break by 
striking the tube on a block or anvil. 

Quite recently we have carried out a large 
number of important tests on a special type of 
alternating stress testing machine which we had 
built. This machine, together with many of the 


ss 
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tests carried out and the results achieved, was 
to a great extent due to the enthusiasm and fore- 
sight of Lieutenant-Commander H. N. Wylie, 
R. N. V. R., and Lieutenant R. W. Fieldwick, the 
resident A. I. D. Inspector at our works, and 
to whom we wish to express our thanks for help 
given. F 

Various results of tests carried out on the ma- 
chine referred to will be given during the course 
of this paper. 


Badly Designed Cycle Lugs 


Another series of failures was caused by un- 
suitable lugs. Some of those used in the earlier 
days of motorcycling had very strong outlets, 
and case after case of tube failure occurred. The 
tubing sometimes broke off so cleanly as to give 
the appearance of having been cut through. The 
broken tubing could be flattened, thus proving 
it was ductile and in a proper condition for its 
purpose. In order to prove that the fault lay in 
the excessive strength of the lugs, a series of 
experiments was carried out a number of years 
ago. A lug, as generally used, was tapered off 
at one outlet aael left strong at the other. A 
piece of tubing of the usual gauge and quality 
was brazed into the lug and the lug firmly se- 
cured to a plate. The ends of the two tubes 
were then moved by eccentrics and connectin 
rods giving a % in. movement at a_speed o 
about .400 alternations per minute. Each time 
the experiment was tried the tube broke off clean- 
ly close to the thick outlet, whereas the tube at 
the tapered outlet remained intact. 

Another interesting test was as follows: After 
brazing the tube into a lug with respectively 
thick and tapered outlets similar weights were 
applied to the ends. The tube in the tapered 
outlet bent with an easy curve, but that at the 
other end bent abruptly close to the thick out- 
let. 


Front Forks for Cycles 


It has been proved to the satisfaction of many 
cycle and motorcycle engineers that to keep 
on merely increasing the gauge of a tube that 
appears to be too weak for its work is not al- 
ways good practice. For instance, take the case 
of the front fork tube as used on the ordinary 
cycle. This tube has proved of ample strength 
for use on the excellent highways of this country, 
but for Continental roads something better was 
wanted. Some years ago we supplied a large 
quantity of front forks produced from 19-gauge 
tubes to Russian cycle manufacturers. We were 
asked to increase the thickness to 18-gauge, on 
account of a number of breakages occurring. 
We did so, but matters were not improved, and 
we were then requested to increase further to 
17-gauge. There was still no improvement; in- 
deed, the number of breakages increased. The 
forks all broke off where they were brazed into 
the crown, and we were asked by the Russian 
manufacturers to help them out of their trouble. 
One way of doing this would have been by 
using a suitable liner or sleeve, but we tried 
another method, which proved quite successful. 
We brought brack the gauge of the tubes to 19 
where brazed into the crowns and tapered the 
gauge to 22 at the bottom ends. This proved 
effective; a lighter article by about 40 per cent., 
from the same quality steel, thus standing the 
strain eaccesctally: This result is accounted 
for by the fact that the shock was more equally 
distributed along the tubing, due to the strength 
being reduced gradually, away from the brazed 
portion, whereas in the plain gauge tubing the 
whole of the movement was concentrated in a 
very small space near the crowns. 


Tapered Tubes 


Tapered tubes could, in our opinion, be used 
in aeroplane construction to a much greater ex- 
tent than at present, especially as struts or 
spars. : 

Alternating tests as follows were carried out 
at 400 revolutions per minute on l-in. by 20- 
gauge steel tubing, using two parallel lengths and 
two pieces tapered % in. per foot. A weight of 
111.56 lbs. was suspended on each tube at a 
distance of 1234 ins. from the grips, giving 25 
tons stress. The plain pieces broke after 20,585 
and 30,390 revolutions respectively, as against 
23,557 and 38,225 revolutions respectively by the 
tapered pieces. The weight of the plain tubes 
was 634 ozs. each and that of the tapered tubes 
6% ozs. each. In both cases the break on the 
plain tubes was straighter than on ‘ne tapered 
one. 

There are several ways in which to taper a 
tube. A method much in use is that of swaging, 
but this is a most unsatisfactory way, as the tube 
is not kept round whilst being reduced, Swacing 
tools cannot be quite circular, as a certain amount 
of “backing off’ must be given to them, or the 
tube will fe pinched and crumpled. The con- 
tinued deforming of the tube during this opera- 
tion causes it to split if it is much reduced, and 
the steel is left brittle. Tapering is more suc- 
cessful if done on rolls, as it is then possible 
to keep the tube round, and the steel is left in 
a much better condition. In reducing the tube 
by tapering it is thickened in gauge roughly by 
shee two gauges in a reduction of 50 per cent. 
of its diameter. A tube of 1% in. by 20-gauge 
would thicken to 18-gauge if tapered down to 
9/16 in. diameter. f uniformity of gauge be 
aimed at it would be necessary to thin the 
tubing before the tapering operation. This can 


be done by drawing. It is even possible to make 
a_tube tapering both in diameter and thickness 
if such is required. 


Tubular Liners or Reinforcements 


Considerable attention has been given to the 
matter of liners as reinforcements to tubes. In 
cases of trapped or flattened ends of struts a 
piece of strip steel is often inserted and soldered 
or riveted into position. This is not good prac- 
tice, as the tube is not strengthened beyond the 
point at which it is flattened, and it is well 
lena that, without some additional strengthen- 
ing, a tube is always weakest at the point where 
the change of shape begins. If, before flattening, 
a tubular liner of a gauge equal to about half 
the thickness of the piece of strip steel is in- 
serted to extend some distance beyond the 
irapped portion, a much better result is obtained. 
Various compression tests have been carried out 
from time to.time, and the tubular liner has 
always proved to be superior. 

A liner, however, to be really efficient, should 
be brazed or soldered to the tube. A series of 
alternating stress tests has proved to this point. 
Many liners used in tubular constructional work 
are not fixed, and consequently do not prevent 
the tube breaking, but may be sufficient to avoid 
accidents resulting from such breakages. Take, 
for instance, a front fork tube on a motorcycle. 
The liner, often a long one, is put in because this 
tube has frequently failed at the lugs and serious 
accidents have occurred, but the position of the 
liner in the fork makes it very difficult to solder 
or braze in its place. However, if a fork tube 
should break the liner will save the situation. 

It is not wise to make a liner stronger than 
the tube it is to reinforce unless the ends of 
the liner are tapered off gradually or weakened 
by serrations. When the ends are serrated and 
the liner is not brazed or soldered into the tube 
this serrated portion is seldom of any value, as 
it quickly takes a “‘set’’? away from the tube 
when it has been subjected to a bending stress. 

Perhaps the better way to reinforce tubular 
parts is by means of strengthening “sleeves” 
brazed or soldered to the outside ot the tube. 
Although in appearance not so neat as when an 
internal liner is used there is the certainty of 
being able properly to fix the sleeve in position. 
A drilled tube 1 in. by 20-gauge was reinforced 
by a sleeve (in halves) 2% ins. long by 18- 
gauge thick, pressed into position over the hole. 
This tube was subjected to an alternating stress 
test at 400 revolutions per minute. The sleeve 
expanded at the ends under the test and gradu- 
ally became so “‘bell-mouthed” as to be of little 
practical use. The tube fractured across the 
hole at 9,320 revolutions. 

Another tube was cut from the same length, 
similar in all respects, but it had the sleeve 
soldered in position. This tube did not ltreak 
until after 43,867 revolutions had been made, 
and then it failed between the slecve and the 
grips. 

nother piece of tubing, also from the same 
length, having a plain hole drilled through and 
not reinforced at all, failed across the kole 
after 3,684 revolutions. 
_ The following is a tabulation of the results 
just described: 


Sleeve pressed on only.... 9,320 revs. 
Sleeve soldered on 43°86 7se 
Without sleeve ........... 3,684 “* 


These tests point to the fact that sleeve 
merely pressed into position his little value, but 
that when fixed to the tube by soldering or simi- 
lar means it acts as an efficient reinforcement. 

A number of tests were carried out at the 
time on laminated tubes, formed by drawing one 
light tube over another, to take the place of a 
tube of the same weight as the two combined. 


- Under the few tests made the lamirated tubes 


withstood vibration and shock much beter than 
the plain heavy-gauge tube. The only reason 
we can assign for this is that cold drawing har- 
dens the outside of the walls of the tube more 
than the center if the tube is a thick one, and by 
drawing together the two thin tubes to give 
the same thickness of wall the metal has the bene- 
fit of the double drawing operation. Further 
tests are necessary to prove or disprove this 
point. 


Tube Manipulation 


The possibilities of tube manipulation such as 
butting, tapering, drawing with taper gauge, ex- 
panding, flanging, bending, lapping, etc., are be- 
coming better understood. Some designers, how- 
ever, whilst recognizing the usefulness of these 
different operations, still ask for what is not com- 
mercially possible, because they fail to make 
allowances for the alteration in the thickness 
of the tube which will occur as the result of 
such operations. For instance, if the diameter 
of a tube is increased the thickness of the wall 
is reduced, and if decreased in diameter the 
thickness is increased. Again, if a tube is 
flanged, the flange will not be of uniform gauge, 
but will decrease in thickness as it increases in 
diameter. 

A section of a bent tube cut from F2.B under- 
carriage ““V” strut was then shown. The gauge 
of the tube had by bending been reduced on the 
outside of the curve from .061 in. to .048 in., and 
increased on the inside from .061 in. to .072 in. 
The thinning of the tube would cause it to break 
if it had not been properly annealed; and, fur- 
ther, if proper mandrels had not been used, or the 


tubes had not been filled with suitable material, 
a series of “puckers” or “‘corrugations’ would 
have ben formed on the inside of the bend. 
Where proper thickening up of the wall along 
the inner curve takes place in bending the bent 
portion of the tube is the strongest, but if 
“puckering”’ takes place this point becomes the 
weakest. 

Bending is sometimes carried out on steel tubes 
whilst in the hot state, but where strength is 
required this is bad practice, as by heating the 
tube is rendered much weaker than it would be 
if bent in the cold state. 


Official Specifications for Army 
Aeroplane Lubricant 
(Concluded from page 723) 

Manufacturers’ Approved List 


14. The manufacturer shall submit, free of 
charge, a one-gallon sample of the oil made up 
in accordance with this specification. Oils which 
meet the physical and chemical requirements of 
this specification will be placed on a tentative 
approved list. The buyer will then order ten 
barrels of the oil, which will be tested out under 
actual flying conditions. The oils which suc- 
cessfully pass this service test will be placed on 
an approved list and may be sold by the manu- 
facturer as his brand of Liberty Aero Oil. 


Inspection, Sampling and Shipment 


_ 15. The manufacturer shall arrange for the 
inspection, sampling, testing and shipment of the 
oil in accordance with detailed instruments to be 
furnished by the buyer. ; 


Packing and Marking 


16. The buyer may require that the oil shall 
be furnished in wooden barrels or steel drums 
containing approximately 50 U. S. standard gal- 
lons, or in tin containers holding not less than 
5 U. S. standard gallons ecece two to a case. 

17. Tin containers shall be provided with a 
screw cap not less than» 1% inches in diameter 
located in one corner of the top, and with a 
screw cap vent not less than 1% inch in diameter 
located in the opposite corner of the top. - 

18. Barrels, drums, tin containers and cases 
shall be plainly marked with the name of the 
manufacturer, the kind of oil, order number and 
such other information as the buyer may direct. 


Prices 


19. Bidders must submit prices on oil in 
bulk with an additional statement as to the 
prices of other containers. 


The Austrian Berg 
(Concluded from page 720) 


in by a deep engine housing. It is mounted 
on two spruce bearers, each made up of 
three laminations, mounted on four trans- 
verse partitions. These are made up of 
a spruce centre with facings of three-ply. 
The armament appears to have been made 
up of two machine guns, one on each side 
of the engine, and fitted with the usual 
interrupter gear. = 

The wings, which are both of equal 
span, present nothing out of the ordinary 
as regards their construction, except that 
some of the fittings for the internal wire 
bracing and compression tubes are ex- 
ceptionally neat in conception and well 
carried out. Aerodynamically, however, 
the wings present an interesting feature. 
The upper surface of the wing section has 
a most decided return sweep, beginning 
behind the rear spar and being of such a 
magnitude as to present a considerable 
area of concave surface. 

The undercarriage of the Berg is not in 
place on the machine as exhibited, but 
from fragments it is judged to have been 
of the Vee type, and in the accompany- 
ing illustration we have endeavored to re- 
construct it approximately as various con- 
siderations indicate that it must have 
been. 

The tail planes are built of steel tubing 
throughout, and the fixed tail plane is 
chiefly remarkable on account of the fact 
that, although it is built up of single steel 
tubes, the section is made cambered by 
bending the single tubes forming the ribs. 
Both upper and lower surfaces, therefore, 
have the same camber. The incidence of 
the tail plane is adjustable, but not during 
flight. 

Later, as opportunity occurs, we hope 
to be able to publish some illustrations of 
the more important constructional details 
of the Austrian Berg fighter. 
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ACROBATIC FLYING 


HERE is nothing which increases a 

student’s confidence and flying ability 

like “stunt” or acrobatic flying. It 
also arouses their enthusiasm and creates 
rivalry, which is very desirable. There is 
nothing hard or dangerotis about it and 
any one who has had 20 hours or more 
solo can master all the stunts I shall de- 
scribe in one hour with a good instructor, 
and should then be sent up to do them 
alone. ; 

In my experience I do not know of a 
single fatal accident caused from stunting 
when the pilot had received instruction, 
but I know of lots of them that could 
have been avoided had the pilot been at 
ease when his plane was in awkward posi- 
tions, 

Although I have been flying, off and on, 
since 1911 I never had full confidence in 
the air until I learned to do my first tail- 
spin last summer. 


Loops 


Hold machine down about 20° for a 


few seconds to get speed. 
Pull stick back slowly at first, 
faster as plane goes further into loop. 


and 


There is less resistence to pull as top of 
loop is reached, so that a steady pull will 
bring the stick back at about the right 
speed. 

Stick is all the way back just before 
top of the loop is reached, No. 2, and is 
kept in that position until position 3 is 
reached, when it is pushed slowly forward 
and reaches neutral, just as the nose of 
plane comes up to horizon, and the ma- 
chine is then in normal flying position. 


REVERSE 
L Oop 


By LIEUT. CHARLES W. KEENE 


FIGURE 1 


FIGURE ‘2 


This method of making a loop prevents 
coming out with excessive speed. 

The pressure on the elevators tend to 
pull stick forward at about the right time. 

Loops should be fast enough to prevent 
motor cutting out on top. 

There is less strain on plane in fast 
loop, as the pressure is not reversed on 
planes as when it stalls on top or falls on 
over. 

When a series of loops are made the 
stick is pushed forward on coming out of 


first one in time to stop nose of plane 
about 20° below horizon, as in Fig. 2, and 
held in that position until sufficient speed 
is attained. 


It is better to go down at a small angle: 
to get speed, as the motor works better 
than it does at a steep angle and there is 
less strain on machine and less distance 
to go before top of loop is reached. 


Loops should always be made when 
going into the wind. 


Tailspins 


There are several different ways of 
getting into a tailspin, but all of them re- 
sult from a stall. 


The easiest and simplest way is to cut, 
the motor, pull the stick all the way back 
and push the rudder all the way in the 
direction desired to spin. ; 


Another way is to climb vertically with 
motor on until stalled, then give rudder 
and keep stick back. The plane will fall 
to side on which rudder is used and go 
into a flat spin with lots of whip in it. 
The motor will cut out at the top of the 
stall, but will start again about the time 
the spin begins. 


Although a spin can be made and taken 
out with the motor on there is danger of 
breaking or straining the plane and it is 
better policy to throttle down. 


The way to come out of spin usually 
taught is to push stick forward to neutral 
position and give opposite rudder until 
spins stops. The ship is then in a nose 
dive and can easily be taken out by pulling 
back on stick. This method will do the 
work but one loses a lot of altitude and 
comes out with excessive speed. A better 
way is to keep control lever back all the 
way and give opposite rudder. The ma- 
chine will stop spinning and level out at 
the same time and without getting up dan- 
gerous speed or losing much altitude. 
Care should be taken to put stick in neu- 
tral as soon as the plane is in a level posi- 
tion or it will go into another spin in the 
opposite direction. 


AERIAL AGE WEEKLY, June 24, 1918 727 


After the first few turns the speed 
downward does not increase materially 
and it is safe to spin any distance. 

The pilot in the back seat is seldom 
killed when a plane falls to the ground in 
. a tailspin. 


“BARREL oF 
ROLL -OVER” 


Immelman Turn 


Dive down on a 20° slant to gain speed. 

Pull back stick and climb at about 60° 
angle. 

Kick rudder sharply in the direction de- 
sired to turn. This will turn plane over 
on back. Reverse rudder to stop plane in 
this position, then back to neutral. 


This may also be done from top of 
loop in same manner. 

It will be more successful however if 
loop is made with wind instead of against 
it so that glide will be against wind. 


Reverse Loop 


(This is my name for this trick as I 
learned it myself, however,I-think there 
is another name for it.) 

Start same as loop. 

When on top, cut motor, push stick 
forward, and kick rudder sharply. Plane 
will begin to fall and spin slowly around 
still on back, when half a turn is made 
put rudder in neutral and pull back stick 
coming out in opposite direction. 


Keep stick back until plane comes down 
and back to level position. 

No aileron used. 

Start cross wind and turn away from 
wind to get best results. 


Barrel or Roll-over 


Start similiar to Immelman Turn but 
with more speed. 

Instead of reversing rudder when up- 
side down, keep a little rudder on and 
some aileron and stick pushed forward. 

Plane will go into side slip and complete 
turn. 


- Upside Down Glide 


Start same as Immelman Turn when on 
back cut motor and push stick all the way 
forward, rudder in neutral. 

Machine will glide on back. To come 
out pull stick back until around in level 
flying position. 


A Thought for All of Those Flyers of Yesterday 


By Capt. Leon Richardson 


nations as well as ourselves with these valued 
treasures, and to have finally wrested from 
the ‘“‘Hun”’ his laurels as Masters of the Air. 


RIGHT, Hoxie, Beachy, Johnstone, Bad- 
ger, Christofferson, Carlstrom, Brindley, 
and many of our noble, courageous pio- 


neers of the air, both living and dead. 

Long live the memory of their achievements, 
promoting, encouraging, and developing that one 
great dream of man, materializing that dream 
into a reality until finally mastering the air by 
mechanical flight. 

The world’s greatest enemy across the seas, 
realizing the great importance aircraft would 
i or supremacy on earth, 
than perhaps 


play in their warring 
developed this science more so, 
any other nation at the time, and through the 
tenacles of this German Octupus, caused the 


various woods and materials required in the 
building of aeroplanes to be cut, and manufac- 
tured and shipped to Germany and in many other 
manners tied up the various essentials, to that 
extent, that other nations felt the steps taken 
by them, when they were caused to build large 
fleets of aeroplanes for themselves and to ques- 
tion the supremacy of the air with the German. 

Thanks to Mother Nature in vesting the 
territorial bounds of the United States with 
the vast growths of Pine, Spruce, Ash and 
Walnut, wood so essential in aeroplanes, and 
with mineral and brains to supply other allied 


Wood and mineral alone did not solve the 
problem but only serves as factors. Motors, 
linen, engineers and skilled workmen all play 
most important parts, each separate units of 
themselves—co-operating and co-ordinating until 
the finished aeroplane product, the performance 
of the Aeroplane in the air, has been the proof 
of their efforts. 

All these factors which now have produced 
the War Winning Arm or machine cannot be 
grouped to then equal the efforts of our now 
deceased fellow man who gave his all in the 
advancement of this one science which has and 
will mean so much more to the world than any 
other one or individual mehcanical means so 
far invented and harnessed by the brain and 
braun of man, 

Let us offer silent tribute and prayer to our 
fallen brethren, let their deeds, memory, and 
progress, not be forgotten in the humm dumm 
of battle and advancement of newer designs 
and achievements, which might cause our pioneer 
progress, achievements, and advancement and 
their memory to be forgotten. Therefore a 
prayer, tribute and thought for our pioneer flyers. 
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AIRCRAFT 


— ears 
THE PRODUCT 
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From Green Bay Press-Gazette 


May 2nd, 1918 


NEW MACHINE OF 
LAWGUN COMPANY 
MAKES FLIGHTS 


Six Trials Made and Members 
of Company Taken as_ | 
Passengers. | 


CRAFT HANGS HIGH IN | 
AIR 15 BEINUTES 

Hovers Stationary at Alti-! 
tude of 5,600 Feet; Many | 
People See Flights. | 


The latest airplane to be turned out ! 
at the Lawsen Aircraft shops inj} 
Green Bay was tried out from the 
testing field: in the sduthwest end of 
the city this morning with six separ- | 
ate flights, lasting altogether two} 
hours, and wholly successful. | 

The lests were made by Alfred W. ! 
Lawson and George Pufflea, said to 
be United States army flying instruc- 
tor. | 


Mr. Pufflea, it is said has been a 
flying instructor for’ the 
States government ever since the war 
started, and prior to that time he was 
a_pilot for the Mexican government | 
with the title of captain in the Mexi-! 
can army: 

At 5:30 o’clock this morning Mr. 
Pufflea took the machine up for the 
first time and when he landed said 
the machine flew perfectly. 

Mr. Pufflea made two fifteen min-° 
ute flights and then Mr. Lawson took 
the machine himself for a trip over 
Green Bay and De Pere, as well sh 
the surrounding country. Mr. Law-} 


United | 


son was ubd in the air chit ee|| 
minutes and at one time he kept the} 
machine poised in a stationary posi-! 
tion over the heart of Green Bay for | 
fifteen minutes at a stretch and at 
an altitude of 5600 feet. | 

From the ground the machine ap-! 
peared to just hang motionlesss in| 
the sky. 

Pufftea Takes Machine. 

After Mr. Lawson’s flight, Mr. Puff- 
lea then took the machine again and 
took up for ten minute flights, John } 
Carisi, George Ellis and William Ho-: 
berg,-all of the Lawson company. They | 
expressed great enthusiasm and admir- ; 
ation for the machine upon the con- 
clusion of their trips and it was their 
first experience in the ajr. The flight! 
attraeted wide attention throughout! 
the city. 

Mr. Pufflea said: “It is the most; 
wonderfu] machine I have ever flown! 
In fact the machine flies itself, the | 
aviator merely thinks and the ma- 
chine responds. The army people aré 
going to get the surprise of their 
lives when they get this new machine. 
It has everything that is needed for 
the most up-to-date work as far as 
advanced training and reconnaissance 
is concerned. I wish there were 5,000 
of them ready for the government! 
now. There are fifty or more new fea-! 
tures of details in the Lawson airplane : 
than I have ever seen in any other 
plane before, but of course those Me 
tails ave secret and I cannot say any: 
thing about them.” 

Unusual Tribute. 

An unusual tribute was paid to the 
memory of Wm. Kirkhoff, former aa 
Pploye of the Lawson Aircraft Corpo- | 
ration, when Mr. Lawson flew over his 
grave in an airplane and areopedl 
flowers to the ground, as a token of 
his esteem for the dead man, The fn. | 
neral took place this morning at Al-: 
louez cemetery. | 

Fas | 
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AAD—Assigned to active duty. 


ADO—Report to Aviation Supply Depot, Day- 
ton, Ohio. 
ADT—Report to Aviation Supply Depot, Dal- 
las, Texas. 
AFO—Report to Aviation Supply Depot, Fair- 
eld, O. 
AGC—Report to ee Supply Depot, 
Garden City, L. I., N. Y. 
AHT—Report to Aerial paren ee School, 
ouston, Texas. 
AMV—Report to Aviation General Supply 
Depot, Morrison, Va. 
AOV—Report to School for Aerial Observers, 
ampton, Va. 
APR—Report to School of Aerial Photog- 
raphy, Rochester, We 
ARV—Report to Aviation Supply Depot, Rich- 
mond, Va. 


ASM—Report to Aviation Mechanics’ Training 


School, St. Paul, Minn. 
echo to Barron Field, Fort Worth, 
exas. 


BEN Repo to Bakers Field, Rochester, 


Se to Brooks Field, San Antonio, 


CAF—Report to Carlstrom Field, Arcadia, Fla. 

CAP—Commissioned as Captain, Aviation Sec- 
tion, Signal Corps. 

Ue ore to Aviation Concentration Camp, 
Dallas, Texas. 

ee tn to Carruthers Field, Fort Worth, 
exas. 

CGC—Report to Aviation Concentration Camp, 
Garden City, L. I., N. Y. 

CGS—Report to Aviation Concentration Camp, 
Greenville, 

CIT-—Report to Radio School, Carnegie In- 
stitute of Technology, Pittsburgh, Pa. 

CJW—Report to Camp John Wise, San An- 
tonio, Texas. 

CLR—Commissioned as Colonel, Aviation Sec- 
tion, Signal Reserve Corps. 

CMV—Report to Aviation Concentration Camp, 

orrison, Va. 

COL—Commissioned as Colonel, 
tion, Signal Corps. 

CPR—Commissioned as Captain, Aviation Sec- 
tion, Signal Reserve Corps. 

CRI—Report to Chanute Field, Rantoul, IIl. 

CSO—Report to the Chief Signal Officer, Wash- 
ington, Cc 


Aviation Sec- 


CUI—Report to “School of Military Aero- 
anes Cornell University, Ithaca, 

CWT—Report to Call Field, Wichita Falls, 
exas 


DAF—Report to Dorr Field, Arcadia, Fla. 
DIK—Report to Camp Dick, Dallas, Tex. 
DIS—Honorably discharged from service. 


DMA—Report to Director of MilitaryAero- 
nautics, Washington, D. C. 


Key to Abbreviations 


ELA—Report to Eberts Field, Loanoke, Ark. 

EOT—Report to Ellington Field, Olcott, Texas. 

FLR—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Reserve Corps. 

FLT—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Corps. 

FOB—Report to Fort Omaha Balloon School, 

maha, Neb. 

FRF—On duty requiring regular and frequent 
aerial flights. 

FSO—Report to Fort Sill School for Aerial 
Abaca! Fort Sill, Okla. 


GIT—Report to School of Military Aeronau- 
tics, Georgia Institute of Technology, 
Augusta, a. 


GLC—Re ort to Gerstner Field, Lake Charles, 
HHN—Report to Hazelhurst Field, Mineola, 
es, 5. NE 


JHU—Report to School of Military Aeronau- 
tics, John Hopkins University, Balti- 
more, i 

JMA—Rated as Junior Military Aviator. 

JRC—Report to Jackson Field, Riverside, Cal. 

KST—Report to Kelly Field, So. San Antonio, 
ex. (When specified in the order, 
the number of the field is given in 
parentheses) 

LDT—Report to Love Field, Dallas, Tex. 

LHV—Report to Langley Field, Hampton, Va. 

LTC—Commissioned as _Lieutenant-Colonel, 
Aviation Section, Signal Corps. 

LTR—Commissioned as _ Lieutenant-Colonel, 
Aviation Section, Signal Reserve 
Corps. 

MAC—Report to March Field, Allesandro, Cal. 

MAJ—Commissioned as Major, Aviation Sec- 
tion, Signal Corps. 

ee to Mather Field, Sacramento, 


MDO—Report to McCook Field, Dayton, Ohio. 
MIT—Report to School of Military Aeronau- 
tics, Massachusetts Institute of Tech- 
nology, Boston, Mass. 
MJR—Commissioned as Major, Aviation Sec- 
tion, Signal Reserve Corps. 
MSC—Report to Radio School, Maryland State 
Agricultural College, College Park, Md. 
OSU—Report to School of Military Aeronau- 


Es Jae State University, Colum 
us, 
PFO—Report to "Post Field, Fort Sill, Okla. 


PMT—Report to Park Field, Millington, Tenn. 
PUP—Report to School of Military Aeronau- 
tics, Princeton University, Princeton, 


N. J. 
eh Seas to Payne Field, West Point, 
Inn. 
REL—Relieved from present duty. 
REV—Recently issued order is revoked. 
RII—Report to Repair Depot, Indianapolis, 
nd. 
RSD—Report to Rockwell Field, San Diego, 


RTR—Retransferred to organization attached 


RWT—Report to Rich Field, Waco, Tex. 

SBI—Report to Scott Field, Belleville, Ill. 

SAG—Report to Souther Field, Americus, Ga. 

SGS—Report to Camp Sevier, Greenville, S. C. 

SLR—Commissioned_ as Second Lieutenant, 
Aviation Section, Signal Reserve 
Corps. 

SLT—Commissioned as Second Lieutenant, 
Aviation Section, Signal Corps. 

SMM—Report to pe Field, Mount 
Clemens, Mich. 

SPD—Report to Spruce Division, Yeon Bldg., 
ortland, Ore. 
SR none to Columbia School for Radio 
fficers, New York City. 
TFT—Report to Taliaferro Field, Fort Worth, 
exas. (When specified in the order, 
the number of dic field is given in 
parentheses) 

TMA— eer to Taylor Field, Montgomery, 


UCB—Report to School of Military Aeronau- 
ae University of California, Berke- 


5 Cai 
UIU—Report’ to School of Military Aeronau- 
tics, University of Illinois, Urbana, III. 
UTA—Report to School of Military Aeronau- 
tics, University of Texas, Austin, Tex. 
VBW—Report to Vancouver Barracks, Wash- 


ington. 
WAC—Report to Aviation Concentration Camp, 
aco, Tex. 
WCS—Wire to the Chief Signal Officer upon 
arrival. 


WCW—Report to War College Division, Gen- 
eral Staff, Washington, Cc. 
WDM—Wire, Director of Military Aeronaut- 

ics, upon arrival. 
Ee a to Wilbur Wright Field, Fair- 
field, Ohio. 


Note 2.—Report to Director of Aircraft 
Production, Washington, D. C. 

Note 3.—Report to the President, 
Examining Board. 

Note 4.—Report to District Manager of 
Equipment Signal Corps, Curtiss Aeroplane 
Corp., North Elmwood Plant, etc., Wire Di- 
rector of Aircraft Production. 

Note 5.—Report to Camp Alfred Vail, Little 
Silver, N. J. 

Note 6.—Report at Madison Barracks, Sack- 
etts Harbor, No 

Note 7.—Assume command at Aviation Gen- 
eral supply depot, Chicago, Ill. Wire Director 
of Aircraft Production. 

Note 8.—Report to District Manager of 
Equipment, 480 Lexington Ave., New York. 

Note 9.—Report to 130th Sqdn., Pratt In- 


Aviation 


stitute, Brooklyn, N. Y. 
Note 10.—Report to aoe General Sup- 
ply Depot, Fort Wood, New York Harbor. 


Note 11.—Report to C. O. Fairfield, Ohio. 
Note 12.—Report to Fort Wayne, Mich. 


EEP—Report to Essington Field, Essington, to previous assignment to aviation Note 13—Report to Austin, Texas, School 
Pa: duty. of Radio Operators. 
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A recent German victim, brought down by one of our Squadrons. 


The constructional details are 


of interest 
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Oe Pigatiene A g “= 


A Caudron training machine. Note the landing gear, which is constructed to withstand the hardest shocks. French 
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Official Photo. 
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Some monoplanes at an American Aviation Field in France 
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American gunners operating an anti-aircraft gun. 
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FOREIGN NEWS 


FRANCE 


The official report of the War Office June 10 says of aerial operations: 

“On June 9 our pursuit escadrilles destroyed or put out of commis- 
sion eleven enemy aeroplanes. Our bombing aeroplanes attacked without 
respite enemy troops massed behind the front of the attack. 

“In the day of June 9 and the toHewaae night, despite the bad 
weather, eighteen tons of projectiles were dropped on concentration 
points, convoys, and railway stations, particularly the station at Roye, 
where a great fire, followed by explosions broke out. 

“During the month of May, 28 German aeroplanes were brought down 


by means of our anti-aircraft guns, three of them at night. Twenty 
other machines, damaged by our fire, were obliged to abandon their 
mission.” 

The French official report of June 11th says: : 

“Our day bombing machines continued their operations on June 10, 


despite the bad weather, against points of a more exposed nature on the 
battlefield. Aeroplane groups, flying low, dropped projectiles on enemy 
concentrations, dispersing reinforcing troops and causing considerable 
losses 


ertain squadrons made sorties, and during the day eight tons of 
explosives were employed in this manner, giving the best results. 

“On the night of June 10-11, the bombing of the enemy’s rear areas 
was continued actively. Our escadrilles dropped twenty tons of pro- 
jectiles on convoys, cantonments and railway stations, as well as on 
two munition depots 

“An explosion occurred in the region of Chaulnes, 
neighborhood of Soissons. 
station at Fismes. 

“On June 10 four German planes and one captive balloon were brought 
down by our pursuit machines.” 

The night report of June 12 from the French War Office thus sum- 
marizes aerial operations on the front of the German drive: 

“Our day bombing machines continued their operations yes‘erday, 
participating with their usual audacity in a counterattack launched by 
us on the Montdidier-St. Maur front. They attacked with bombs enemy 
divisions who had come up to sustain the shock of our troops against 
the right wing. 

“Before this attack the enemy units were obliged to disperse, leaving 
dead on the ground, convoys were bottled up, and heavy artillery bat- 
teries, under heavy punishment, were abandoned by the gunners, who 
ceased to fire. A convoy took fire, and a great fire broke out in Ressons- 
sur-Matz, where there was a large concentration of enemy troops. A 
total of twenty-six tons of projectiles were dropped with excellent 
results, 

“During the night our bombing squadrons dropped thirteen tons of 
explosives on railway stations in the enemy zone, notably in the region 
of Nesle, Roye, and Ressons- sur-Matz. ‘Additional fires were started 
by these bombardments. 

“On June 11 our pursuit machines brought down or put out of com- 
mission thirteen enemy planes.”’ 


i another in the 
A fire is reported to have broken out in the 


The War Office on June 13 issued the following: 

“On June 12 our bombing planes dro ped in the battle zone sixteen 
tons of projectiles, and twenty-five tons Tost night on cantonments, con- 
voys and marching troops behind the enemy front, and bombarded, as 
well, the villages of Ressons-sur-Matz, Richquebourg and the regions of 
Roye and Guignicourt. Several fires were observed. The satae day 
seven enemy aeroplanes were brought down and nine were put out of 
action. 

“In the first week of June thirteen enemy planes were brought down 
by anti-aircraft guns. (One hundred and ten aeroplanes, carrying 32 


bombs each, charged at the height of 1,000 yards and broke up an 
enemy concentration. 


GERMANY 


The official statement regarding aviation, issued on June 10, says: 


“Thirty-seven aeroplanes and six captive balloons. were shot down 
yesterday.”” 


The evening official Head- 
quarters says: 
_ “In the last two days thirty-five enemy machines have been shot down. 
Captain Berthold and Lieutenant Menkhoff obtained their thirty-third 
aerial victory; First Lieutenant Schleich, his twenty-ninth and thirtieth: 


Lieutenant Veltjens, his twentieth and twenty-first, and Captain Rein- 
hardt, his twentieth.” 


statement of June 13 from General 


GREAT BRITAIN 


The Germans bombed British hospitals in France seven times between 
May 15 and June 1, according to a statement made in the House of 
Commons by J. I. Melcnherconeatities Secretary of the War Office. The 
casualties numbered 991. These were as follows: 

Killed—Officers, 11; other ranks, 318; nursing sisters, 5; Women’s 
Auxiliary Corps, 8; civilians, 6. ae 

Wounded—Offcers, 18; other ranks, 534: 


‘or L- ers, 18; nursing sisters, 11; Women’s 
Auxiliary Corps, 7; civilians, 73. ia 


The official statement on aerial operations June 10 says: 
_ On Sunday our flying squadrons, co-operating with the French on the 
Noyon-Montdidier battlefront, worked continually from dawn till dark. 
Our bombing aeroplanes impeded the enemy’s advance and harassed his 
Eaoees and irans ort with constant machine gun fire. 

Strong patrols of scout machines Swept the battle area throughout 


the day rotec i 
Sane protected those below from air 


Among the targets hit were an aerodrome near Roye, where hostile 
machines on the ground were set afire, 


while high flying aeroplanes 


lac ) ; an ammunition dump at Mont- 
Bees which went up in a sheet of flame, canteens and wagons at 
ouchy, lorries at Laguy and Hainvillers, and infantry in trenches and 


on the roads along and behind the whole fighti i 

ie? alc , ghting line. 

“On the British front there was little enemy activity in the air, but 
our machines carried out a good deal of artillery observation work until 
stopped by an Sate aes artillery machines forced a two-seater 
2erman machine to land and surrender at the aer i 
acne. erodrome to which our 

A 


“Fourteen other German planes were 
Four of our. machines are 


: downed and four disabled. 
down in 


hostile balloon was shot flames. 


missing.” 
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The official statement on aerial operations for June 11 says: 

“In spite of the cloudy weather yesterday our airmen on the French 
battle front worked early and late, dropping eight tons of bombs on 
enemy troops, transport and ammunition dumps, guns and trenches. 
Direct hits were obtained on the railway at Roye-sur-Matz and con- 
centra.ions of infantry in the triangle comprising Montdidier, Richque- 
bourg and Roye. ‘ i 

“riying low, our machines attacked with machine gun fire every 
target that offered itself along the roads behind the pashan line, and an 
immense number of rounds were fired from the air with good effect. 

“In this area we shot down six enemy aeroplanes and drove seven 
down out of control, we ourselves losing five machines. 

“On the British front there was little aerial activity. 
aeroplane was destroyed and one was driven down out of control. 
lost two machines. ' q 

“During Monday night we dropped seven tons of bombs on Cambrai 
and Bapaume. All our night bombers returned.” 


Field Marshal 
June 12 says: Z 

“Twenty-one enemy aeroplanes have been destroyed on the Italian 
front by the British air forces operating there. . 2 

“Yesterday British aeroplanes assisted French aviators in a counter- 
attack on the western portion of the Noyon battle front by special patrols 
sent out to deal with German machines, as well as by vigorous and 
constant bombing of enemy trenches, gun positions, and communications. 

“A heavy machine gun fire was directed from a low altitude upon 
le troops and transports throughout the same area. - 

Ten German aeroplanes were destroyed during these operations and 
four were driven down out of control. We lost three machines. 

“Two of our machines reported yesterday as missing have returned. 

“Since the German attack began on the Noyon sector on June 9, our 
squadrons, co-operating with the French, dropped twenty-one tons of 
bombs and accounted for twenty-nine enemy machines. _ % 

“The total weight of bombs dropped by us yesterday, including those 
dropped beyond the French battle lines, amounted to fourteen tons. 
On Tuesday night our night-bombing machines heavily attacked the rail- 
way at Cambrai and billets at Frémincourt, dropping four tons of 
bombs without loss. 

“On the British front two hostile machines were shot down and two 
others were driven down out of control. One of our machines is missing.” 


One German 
We 


Haig’s report from British headquarters in France 


The official statement on aerial operations issued June 13 says: : 

“During yesterday’s operations light bombardment squadrons performed 
the unprecedented feat of attacking German heavy gun batteries in 
ac.ion and silencing them by killing or scattering the gunners. 

“Our flying aatadeotis on the French battle front were chiefly engaged 
in offensive patrol work, seeking German machines and fighting them 
wherever found. They destroyed fifteen enemy aeroplanes, some of 
which went down in flames, others broke in the air. One of our machines 
in this sector is missing. : 

“On the British front a good deal of aerial reconnaissance, photog- 
raphy and artillery observation was carried out. We lost two machines 
and destroyed five German machines. Two other hostile machines were 
driven down out of control, while a German observation balloon was 
brought down in flames. 3 

“Twenty-two tons of bombs were dropped by us during the day, the 
principal targets attacked being the Don junction, railways at Courtrai, 
Armentieres and Chaulnes, a dump at Bapaume and the Bruges docks. 
The weather at night was ARSSARC for flying. Two successful raids 
were carried out by our squadrons against the Metz Sablons railway 
station and sidings. Many heavy bombs were dropped. On Thursday 
one squadron of our aeroplanes attacked the station of Treves, another 
dropped a ton of bombs on factories and the station at Dillingen. At 
the same time factories and the station at Bagendanged were subjected 
to an attack. At Dillingen direct hits were observed on two furnaces. 
Successful long distance photographic reconnaissances were carried out 
by other machines. Ps 

“In the course of attacks made by the enemy on our bombing machines, 
one hostile aeroplane was destroyed and two others were driven down. 
One of our machines is missing.” 

The British statement for June 16th says, ‘““Twelve German machines 
and one balloon were brought down by our airmen yesterday. Nine 
tons of bombs were cecaael on Pechineee Mole and on other targets 
in France. Flyers of the Aegean Squadrons bombed enemy works and 
aerodromes on the Turkish and Bulgarian coasts and shot down two 
fighting scouts. Five of our machines are missing. 


During the period between June 6 and 9, inclusive, ten bombing raids 
were carried out, according to an Admiralty statement. The objectives 
were Thourout, Zeebrugge lock -gates, the Brugeoise works, Bruges 
docks, Bruges Canal, Chistelles aerodrome, Marialter aerodrome, St. 
Denis-Western aerodrome and the Mostacker aerodrome. 

“In all,” says the statement, “fourteen tons of bombs were dropped. 
Fires were started in the Bruges docks, the Marialter aerodrome and 
and the St. Denis-Western aerodrome. Four fires and two explosions 
were caused in the eastern basin at the Bruges docks. Two direct hits 
were observed on the Mole at Zeebrugge. eavy anti-aircraft fire was 
experienced and attacks by enemy aircraft were driven off. . 

“In home waters during the same period numerous anti-submarine 
and hostile aircraft escort patrols were carried out by seaplanes, air- 
ships and aeroplanes. Submarines were sighted and bombed, enemy 
lines were located and floating mines sunk. 

“On occasions while on patrol single British machines have been 
attacked by enemy formations. In one case a stray bullet shot away the 
control and a British machine was forced to alight. The crew subse- 
quently was rescued by another British seaplane which had been sent in 
search for them. In another instance our machine, after being disabled, 
was sunk by hostile machine gun fire, the crew being rescued.” 


ITALY 


Five hostile aeroplanes were brought down and four tons of bombs 
were dropped on the enemy’s depots and communication junctions, 
according to the official statement issued by the War Office on June 10. 


The official report from Headquarters at Rome issued on the 11th of 
June says that during the day five Austrian aeroplanes were brought down 
by the Italians. 


MODEL NEWS 


Edited by John F. McMahon 


_ Model Aeroplane Building as a Step to Aero Engineering 


USHER type models, that is the twin propeller racing 

kind, are easier to balance than the tractor single pro- 

peller type, this is why 90 per cent of the model flyers 
today prefer the former. 

Much difficulty was at first experienced with tractors, espe- 
cially in the way of longitudinal stability, and for this reason 
model flyers in the early days of 1910 and 1911 abandoned 
them. entirely. : 

In the last few years tractors have taken their place in the 
model records only because model flyers of today do not try 
to copy the big machines as the older flyers did. 

The trouble was the older flyers, in attempting to copy 
Bleriot, Antoinettes, Moranes, etc., succeeded in only par- 
tially doing so, for, while the shape of wings and fuseiage, 
etc., was tolerably similar to the full size prototypes, in the 
most important part of all, namely, the distribution of weights, 
they failed utterly. Generally the center of pressure of the 
main plane of the full size machines varies but little from 
the center of gravity. In models of the early days the center 
of gravity came about the mid-section of the fuselage, and of 
course the model was” entirely out of balance, and when 
attempting to fly it would slide back on its tail. 

Model flyers became so disgusted with troubles encountzred 
by flying tractors that they turned to the copies of the Voison 
Canard, Valkyrie, and- others. These types had the main 
planes at the rear, traveling sort of tail first; at the front 
of the machine a small elevator was placed at a greater angle 
of incidence than the main plane and this succeeded in stabiliz- 
ing the machine longitudinally while in flight. 

In 1913 records with tractors began to climb and only 
because model flyers began to construct models after their 
own ideas. The most successful was a little machine con- 
structed by Chas. V. Obst traveling on an average of 800 
feet distance and as much as 40 seconds duration. In order 
to overcome the old difficulty he moved his main plane back 
to one-third the distance from the nose of the machine as 
shown in the figure at the top of the accompanying drawing. 

The trouble with rubber driven tractors is on account of 
the motor running all the way to the rear; naturally the 
center of gravity then lies about the center of the frame. 
The only thing that can be done to correct a condition of 
this kind is to make the propeller heavier, thereby adding a 
lot of unnecessary weight, or by shortening the motor to 
about two-thirds of the distance from the nose of the machine, 
which would of course shorten the flight of the model. 

I have seen a tractor model four feet long, having the 
main plane about 24 inches from the nose of the machine, 
fly long distances and keep absolutely stable, so from this 
model flyers will see that in order to make a successful tractor 
the whole secret is to balance the model properly without 
trying to copy the large machines too closely. 

The accompanying drawings clearly show how the balance 
of a model varies from the big machine. 

At the top of the drawing is a rubber driven flying stick 
model of the racing type. The rubber motor runs to the rear 
of the frame, and of course the center of gravity lies at the 
point indicated by the arrow. It is only necessary to place 
the wing over this point, giving the plane a slight angle of 
incidence, to make the model balance perfectly. 

The next figure shows a scale model of a monoplane driven 
by rubber bands. The model resembles the large machine 
in every way, only that the wing must be moved back con- 
siderably to a point over the center of gravity, which will 
not affect its flying qualities any. 

The 3rd figure shows a large size machine. The readers 
can clearly see why it is possible to get the main plane so 
near to the nose of the machine. The weight of the motor in 
the nose of the machine brings the center of gravity well up 
to the front of the machine. Also the weight of the pilot and 
fuel help to accomplish the same thing. This allows for a 
close coupling of the motor and the pilot’s seat, making the 
machine easy to control. 

At the bottom the figure shown is to show the reader how, 
by giving the wings what is known as a dihedral angle, to 
help the machine to become almost inherently stable. Inherent 
stability is quite a study and we will treat it in another article. 


(To be continued) 
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Rubber Driven Flying 
: Stick Model. 


Large Monoplane 
Note Position of Wings 


Front view showing 


Dihedral of Wings 
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The ‘Junior Aeronautical Reserve”’ 


The Aero Club of the Lane Technical High School of 
Chicago, IIll., have become a unit of the “Junior Aeronautical 
Reserve.” Secretary of the Club Mr. Geo. G. Neuman says 
the Club realizes the benefits to be gained in co-operating with 
a movement of this kind, especially when you consider the 
help model flyers can give their country later. 

The “Junior Aeronautical Reserve” now has two prominent 
Clubs as members of this organization, the one mentioned 
above and the Correspondence Model Aero Club of Babylon, 
L. I., and also scores of individuals from all over the United 
States who would like to become affiliated with Model Clubs 
to take up this work. 

A list of Model Clubs appears from time to time at the 
top of Model News, and it would be well for Model flyers 
who wish to take up the study of Aeroplane flight and Con- 
struction, to. get in touch with secretaries of the Clubs nearest 
them, and tell them they wish to take up Model Aeroplane 
Building to help them to better their aeronautical knowledge. 


Aeronitis is a pleasant, a decidedly infectious ailment, which makes its victims “flighty,’’ mentally and 
physically. At times it has a pathologic, at times merely a psychologic foundation. It already has af- 
fected thousands; it will get the rest of the world in time. Its symptoms vary im each case and each 
victim has a different story to tell. When you finish this column YOU may be infected, and may have 
a story all of your own. If so, your contribution will be welcomed by your fellow AERONUTS. Ini- 
tials of contributor will be prmted when requested. 


’Plane o’ Mine 
(With apologies) 


When you are happy, 'plane o’ 
And all your parts are true, 


mine, 


Show me your worth, your speed divine, 


And let me soar with you. 


Show me the prop that spurs you on, 


The stunts you mean to do, 


The twists and turns that foil the Hun, 


And let me joy with you! 


When you are mad and hard to hold, 


And all the skies are dark; 


When you plunge through the beastly cold 
And leave me stiff and stark; 
When you are wobbling to and fro, 


As only B.E.’s do, 


Tell me what breaks and brings you low, 


And let me stand with you! 


So, when the sight falls tremulous, 
When the last strut droops low, 


And one of us, or both of us, 


The long, long drop must go; 
When the old petrol-tank’s aflame, 


And everything’s askew, 
Whatever fate our souls await, 
Still will I “swear by” you! 


“Say, Mister, will ye please take Robert fer 


jest a short ride? 
He’s got th’ airy-plane bug bad.” 
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Heard on the Street 


Have you_noticed how many girls are wearing Liberty 
buttons now? 
Yes, they are all the style and reasonable, too. 


More Truth Than Poetry 


Speed the lathe! 
Our men to save! 


To give the Kaiser pains 
We'll make enough of those scout planes, 
Until they become rout planes. 

C. W. T., Roselle Park, N. J. 


An Alphabet 


A is for the air that supports us on high, 
B for the blue of the smiling sky. 
C stands for currents that speed us along, 
D for the death when something goes wrong. 
E is the elevator that guides our flight, 
F the fuselage where we sit snug and tight. 
G stands for gas that makes engines go, 
H is the Hun we all despise so. 
I for injustice of reducing our pay, 
J stands for Jehovah—guide us we pray. 
K for Kilometers we travel each hour, 
L is the light that gleams from the tower. 
M the metres square in our plane, 
N stands for nerves that’ endure every strain. 
O is the oil for engine, joint and wire, 
P means the pusher of which we soon tire. 
Q is the quiz that makes cadets hump, 
R is for rubber, it eases each bump. 
S is the surface kept shining and bright, 
T stands for training that makes us fly right. 
U for the use we will be in this war, 
V for the victory we expect more and more. 
W is for good weather on which we depend, 
X the ex-perience of value without end. 
Y stands for yellow that none of us show, 
Z for the Zip that makes it all go. 
H. F. Greaves. 


Ist Lt. A.S.S.C., A.E.F., France, American Air Service. 


My Flying Boy 
(The Mother’s Point of View.) 


My daring, wonderful, flying boy 
With his movements quick, his eagle eye, 
He finds his way in the pathless sky, 
And skims the clouds with a reckless joy. 


With dauntless courage and iron nerve 
He mounts, and he floats, and dips, and turns, 
And feels the kiss of the sun that burns, 
And the rushing wind in every curve 


I see him afar, a speck above, 
In the rosy clouds, a shining beam, 
And wonder if it is all a dream, 
And I only see a dear white dove. 


I am waiting here with speechless joy. 
I pray for his safe return to me. 
I hear him approach, my humming Bee, 
My daring, wonderful, flying boy. 
Liry Gorpon-ASCHER. 


AERIAL AGE WEEKLY, June 24, 1918 737 


ee 
ie 


= 


uy) 
ii 
4] bs 
Mh [ 


or 


a) 
sl 


The New U.S. Service Set.—A solid metal 
ease, heavy nickel-plated and embossed withthe 
insignia of the U.S. Army and Navy. Strong, 
thin, compact: 1% inches wide, 4 inches long, ° 
inch thick. 12 double-edged Gillette Blades (24 
Shaving Edges). Contains anickel-plated Gillette 
Safety Razor and Blade Box, indestructible $5 


Trench Mirror inside the lid 


Military Set No. 18—For Uncle Sam’s Officers. 
a Gillette Combination Set, incase of U.S. Reg- 
ulation Khaki twill—nickel-plated ‘‘ Bulldog”’ 
Razor; indestructible Trench Mirror fitted in 
pocket in lid; Shaving Brush and Stick Gillette 
Shaving Soapin nickel-plated Holders; two Blade 
Boxes; 12 double-edged Gillette Blades $7 
24 Shaving Edges). S . 5 . 


It’s no trick at all to get a clean, comfortable 


shave in “once over’ 


> time with a Gillette 


Thousands of men, in every Army and Navy of the civilized world, 
have “proved up’ the Gillette under the most difficult shaving condi- 
tions that any razor was ever asked tomeet. Here is the real service razor 
—and it brings home-comfort into ship and camp. 


Have you seen the new Gillette Sets specially 
made for the fighting man? Two of them are illus- 
trated on this page. They were designed by members 
of the Gillette Organization in the Service — men 
who know what the fighting man is up against. 


Simple and compact, fit the pack, the pocket or 
the ditty box. Nostrops or hones to clutter up the 


Here’s the Way to Get 100% 


i ‘ r Try this when you shave tomorrow 
1 t r Co. 
¢ OR A ae c morning. Lather the beard thoroughly, 
73 St. Alexander St. and rub well in 
Montreal — that’s essential 
with any shave. 
Put in a new blade 
and screw the 
handle down tight. 
j If you want aspec- 
/ ially close shave, 
unscrew the handle 
a part turn. 


Gillette Safety Razor Societe 
Anonyme 
17 Bis, Rue La Boetie 
Paris, France 


kit. Blades always sharp, always ready. No Strop- 
ping—No Honing. When a man wants new Blades 
he can get them in any Post Exchange, Ship’s Can- 
teen, or Y. M. C. A. Hut, here in America or overseas. 


Our Paris Office carries stocks —is constantly supply- 
ing the American Expeditionary Forces. Gillette Safety 
Razors and Blades on sale everywhere in France, England, 
Italy, and the Eastern battle fronts. 


Efficiency Out of Your Gillette 


Gillette Safety Razor, Ltd. 
200 Great Portland St. 
London, W., England 


Hold the razor naturally and eas- 
tly, and tilt the handle so you can just 
feel the blade en- 
gage the beard. 

Then shave with 
short slanting 
strokes. It doesn’t 
require any brute 
force to shave with 
a Gillette—the 
razor does the 
work. 


A. G. Micheles 
63 Liteiny, Petrograd, Russia 


Vedova Tosi Quirino & Figli 
Via Senato, 18 
Milan, Italy 


C 
GilletteSatety Razor( ompany 
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Aeroplane Propeller Stock 


Toothed at the rate of 100 feet per minute by running it through a 


W HY PoN Gees 
Toothing Machine 


If you want to prepare your Propeller stock be- 
fore gluing up by the quickest—easiest—safest and 
cheapest method, just put it through a Whitney 
Toothing Machine. 


Many of the Aeroplane Manufacturers, as well as 
Propeller Makers, are using this machine. 


It will pay you to investigate. 


Write for catalog 
and samples of toothing 


Baxter D. Whitney & Son 


MASSACHUSETTS 
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Aviators “Over There” 


OUR FIGHTERS IN THE AIR 


are describing their adventures 
most thrillingly and entertainingly. 


If you wish to experience with 
them the perils and delights of their 
wonderful work, take a trip with 


these airmen through the pages of 
their books: 


Postpaid 

Glorious Exploits of the Air, 
By Edgar Middleton ........... $1.50 
The Flying Poilu, by Marcel Nadaud... 1.50 
Winged Warfare, by Major Bishop .... 1.65 


A Flying Fighter, by Lieut. E. M. Roberts 1.65 
Outwitting the Hun, by Lieut. Pat O’Brien 1.65 
Cavalry of the Clouds, by Capt. Alan Bott 1.40 
With the French Flying Corps, 


by Carroll Dana Winslow ........ 1.40 
En L’ Air, by Lieut. Bert Hall ......... 1.65 
The Adventures of Arnold Adair, 

by Laurence La T. Driggs ....... 1.50 
Above the French Lines; Letters of an 

American Aviator ............. 1.10 
My Airman Over There, by His Wife.... 1.50 


Flying for France, by James R. McConnell 1.10 


With the Flying Squadron, 
by Harold Rosher ............. 1.40 


All of these books can be procured from 


The Aeronautic Library Inc. 


280 Madison Avenue 
New York City 


Accompany your order with remittance 
and the books will go forward at once. 
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NEW EPOCH 
IN AVIATION 


POPULAR PRICED 
TWIN MOTORED HARLEY-STROMER 
AEROPLANES 
HYDROAEROPLANES — FLYING BOATS 


SAFETY MATERIALS 
DURABILITY ENGINES 
CONTROL 


Price $3,000 


PRICE 
Standardized paren MANUFACTURE 


As to 


Training Machine for Military Purposes. 
Training Machine for the Student Aviator. 


Pleasant and Safe Machine for the Sports- 
man. 


Machine for Commercial Purposes, Mail 
and Express Routes. 


GUARANTEED PERFORMANCE 


38 to 60 Miles Per Hour 
Capacity, Pilot and Passenger 


AERONAUTICAL EQUIPMENT, INC. 


ISRAEL LUDLOW, President 
Mill and Manufacturers’ Agent 
1 WALL STREET NEW YORK CITY 
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ACKERMAN 
LANDING 


GEAR 


SIMPLICITY 
/TRENCTH 
SERVICE 


~ 


WHEEL COMPANY 
CLEVELAND, OHIO. U.S.A. 
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The Aircraft Investigation 
(Continued from page 714) 


Mr. Hughes opens his hearings at an early hour and they 
continue until late in the afternoon with but a brief luncheon 
recess. 

From facts placed in the record within the past few days, 
it is made clear that Mr. Hughes is running down every re- 
port of inefficiency, and that he is acting with the thoroughness 
which brought him into the limelight in the New York 
insurance investigation. Although many of the facts being 
adduced will never be given to the public, lest they reach the 
hands of the enemy, much information which, up to this time 
has been refused, will be made public. ; 

From evidence bearing upon the efforts of the Signal 
Corps to give fronts held by General Pershing’s men ade- 
quate air defense, it has been brought out that there are 
now at the front 378 aeroplanes bearing the American insignia. 
These planes are being used by the American aviators who 
constitute seven squadrons. Few of the planes are of Ameri- 
can manufacture. 

There are now 1,746 American aviators in France. A large 
share of this number are ready to go into the air fights, but 
only 126 have been provided with equipment. There is an 
equal number of observers and 38,367 enlisted men to act 
as mechanicians and aerodrome men are at work completing 
the flying fields to be used by the American forces. 

That the training of aviators has progressed with far great- 
er speed than has the production of aircraft is evidenced by 
the fact that there are in this country today 3,467 trained 
aviators and 4,922 observers and non-flying officers awaiting 
orders to proceed to France. The enlisted men, many of 
whom have finished their mechanical training at the flying 
schools in this country total 99,001. 

It would appear that the capacity of the twenty-seven 
training schools of this country is approximately 3,500 men. 
At the present time there are about 3,394 men being trained 
as aviators at the flying schools and 3,393 at the ground or 
preparatory schools. About 4,236 men, passed by the exam- 
ining boards, are awaiting an opportunity to enter the ground 
schools. There are 1,036 men who are taking advanced train- 
ing courses in this country perfecting themselves in pur- 
suit, bombing or observation work. About 2,500 Americans 
are being trained in schools in France, England, Italy and 
Egypt. 

From records brought up to date two weeks ago, it appears 
that the Aircraft Board ordered 5,300 elementary planes, 2,100 
advanced training planes and 11,000 combat planes. The en- 
gines ordered comprise 10,200 for elementary planes, 6,692 
for advanced planes and 27,300 for combat planes. The pro- 
gram also included orders for 35,913 propellers, 1,077 balloons, 
843,735 bombs and thousands of machine guns. 

Definite figures of deliveries of aeroplanes and equipment 
will not be placed in the record of the evidence until later, 
it is understood. It is known, however, that planes delivered 
from American factories include 4,365 elementary, 620 ad- 
vance, 114 combat and 195 experimental. Engines delivered 
include 6,126 elementary 1,815 advanced training and 1,043 


combat. More than 13,863 propellers have been delivered 
and more than 31,146 machine guns. About 125 balloons are 
in use. 


There will be a thorough investigation of the statement, 
that the average price of the planes, propellers and parts of 
an aeroplane is $5,000 and that anywhere from $1,950 and 
$5,000 more is needed to equip the plane with an engine and 
its spare parts. Some of the manufacturers are inclined to 
criticise estimates which make possible a $10,000 airplane, 
pointing out that there are few automobiles which approach 
that price. To date $105,000,000 has been spent for complete 
airplanes, with an additional $11,000,000 for general equip- 
ment, including instruments. The total obligations of- thé 
Board as of May 23 were $859,839,974.36. 
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HIGH GRADE TOOLS f 
BUFFUM HIGH GRADE WORKMEN 
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Burrum TOOL CO. ~T.  Louisi ANA. MO 
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Specify ‘‘Buffum”’ Tools when ordering supplies 
We make them in many sizes 


BUFFUM TOOL CO. 


Louisiana, Mo. 
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WIDMAN 


Manufacturers of 


Waterproof Ply Wood Panels of all Thicknesses and 
Plies. Stands Highest in Government Tests for 
Strength and Water Resisting Qualities 


FABRICATORS of PARTS of ALL KINDS 


Our Engineering Department is at your Service 


Sales‘Agents for Certus Cold Glue 
Absolutely Waterproof and Accepted by the Government 


J.C. WIDMAN & COMPANY 
14th and Kirby Ave. Detroit, Mich. 
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RY 
preg 


The A.S. HEINRICH CORPORATION 


Manufacturers of 


AIRPLANES and SEAPLANES 


For Military and Sporting Purposes 


FACTORY 
Freeport, Long Island, New York | 
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AEROPLANE CRANKSHAFTS 


Wyman-Gordon Company Worcester, Mass., U.S. A. 


GROVER C. LOENING 


ANNOUNCES 


THE NEw 1918 EDITION 


OF THE EXTENSIVELY USED TEXTBOOK 


pA SS oO ee ee 


ALMOST DOUBLED IN SIZE AND WITH THE HALF-TONE AND LINE-CUTS AVAILABLE 
FOR SALE 


45 EveventH Sr. Price, $4.75 
ES lS Sia tee in lig ces 


ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 


Government Contractors Bf Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 


Helping the Alice == 
to Win the War 


MADE IN 


ENGLAND 
by the 
BLACKBURN j 
AEROPLANE 
and MOTOR 
CO., LTD. . 3 


LEEDS 


= AIRCRAFT 
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e@ 
Again— 
The U. S. Bureau of Standards says: 
About CLEAR WHITE RESISTAL. ‘In view of the tenacity with which celluloid holds 


glass and prevents it from shattering the slightly lower light transmission of such a com- 
bination is probably compensated by the superior protection offered to the eyes in case of 
accident to the goggles.” 


About ANTI-GLARE RESISTAL. “The yellow tinted goggles are opaque to violet light 
but highly transparent to green, yellow and red. This type of glass should aid vision 
through haze and smoke since it screens off the light which is scattered most.” 


RESISTAL EYETECTS 


The Guaranteed Non-shatterable Aviator Goggles 


They will not destroy, reduce, distort or impair the vision in any way, no matter when, where or for what 
length of time they may be continually worn. Specifically, this guarantees that the wearer of Resistal 
Goggles will pass the standard vision tests of the U. S. Aviator (Army or Navy) as well with Resistal 
Goggles as he may have without any goggles before his eyes. Send for free test pieces and the U. S. 
Bureau of Standards Report of March 25th and Supplemental Report of May 9th. 


Aviators Everywhere Insist Upon RESISTAL 


STRAUSS & BUEGELEISEN 


Sole Manufacturers 


438 Broadway, New York City 
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SPECIALISTS 
IN 


amare emer | WOODWORKING |MACHINERY 
: requirements = a | ae x =e FOR AEROPLANES 
Airplane Service ee 
on Tight Weight 
Efficiency and 
Durability 
Diagonal and Square 
Honeycomb Types. One 
Soe 


Our engineering experience 
and up-to-the-minute man 
ufacturing facilities are a! 
your disposal. 


The Ga0 Mfg.Co. 


New Haven, Conn., U.S.A 


Jones 
Superior 
Scroll 


Saws 


Used in all the ~ 
large aeroplane 
factories because 
they are faster 
and more accu- 


rate. 


Write for 
particulars 


JONES SUPERIOR MACHINE CO. 
1258-72 W. North Ave., Chicago, III. 
Eastern Branch: 90 West Street, New York City 


TURNBUCKLES OF QUALITY } 


SPECIALISTS ARE PRIME WAR ESSENTIALS 


Stocks of distributors and facilities of manufacturers must be 


Write for information . 4 adjusted to care for essential needs. 
=e = Lunkenhei t re earnestly ted t ist in th 
STANDARD TURNBUCKLE CO. i edie “caine by ena their War Peiod: pelea 
CORRY, PA. : to essential plants, craft, vehicles or equipment. J) 


New York Office: Woolworth Building 


a 
e 
2 
a 
a 
s 
= 
e 
a 


4 
EIMERce: 


se ‘ NH 
op... od) z On toVietory” LUN Goa! Scan 


“Supremacy in the Air the Key to Victory!” 


Learn Aviation Mechanics 
Train yourself for the Aviation Service and the Aircraft Industry 
by taking advantage of 
OUR GROUND COURSE IN AVIATION MECHANICS 
Affording preparation prior to entering Government Ground School, 
covering aero-dynamics, aero-engines, rigging and Lewis gunnery. 
Previous experience unnecessary. 

WE ARE THE PIONEER AVIATION SCHOOL 


Aviation Mechanics Aero-Engine 
Course (6 weeks)....... $60 Course (3 weeks)......... $35 
Wireless Course (3 weeks) $35 
Write for our Illustrated Booklet ‘‘B’’—“A Message to You on Aviation” 
===. FAGIE = 110-114 West 
ee, oe 42nd Street 
axwainwx s, SS —- - Telephone 
AVIATION" SCHOOL, 222078 
he ew York 


For 
Accurately 
Shaping 
Two- 
Three- 
or Four- 
Bladed 
Airplane 

Propellers 


Write in Wire for Complete Details 


MATTISON ee WORKS 


879 FIFTH STREET, BELOIT, WISCONSIN 


FLYING-SCHOOL 


THE HORACE KEANE SCHOOL OF FLIGHT 
(THE HYDREROCRAFT COMPANY, INC.) 


IMMEDIATE INSTRUCTION USING CURTISS 
JN 4B MILITARY TRACTOR 
Post Graduate Students may arrange for additional 


solo work. Passenger flights by appointment. 
Living Accommodations. 
Located on our own field in the center of all aerial 
activity in this section. 


CENTRAL PARK, LONG ISLAND 


Applications to 


THE HYDREROCRAFT CO., INC., 
112 West 42nd Street Tel. Bryant 886 


OUESENBERG | 


CS SD SS €® &® S&S B® BS ZC) SC 


= 


THE POWER 


OF THE HOUR 


DUESENBERG MOTORS CORPORATION 
120 BROADWAY, NEW YORK CITY 
CONTRACTORS TO THE UNITED STATES GOVERNMENT 
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Tye Os 


Aviation 
Barometer 


Made in U. S. A. 


Write for Information: 


Toylor Instrument Companies 
Rochester, N. Y. U.S.A. 


THE BEST BEARING METAL ON THE MARKET 
A Special Process Tin Base Copper Hardened Alloy 
for Crank Shaft and Crank Pin Bearings 


THE ONLY ONE WE MAKE. 
THE ONLY ONES THAT MAKE IT. 


FAHRIG METAL COMPANY, 34 Commerce St., New York 


rurser AVIAPHONE 


Used by the Russian Government 
Makes conversation possible between pilot and 
passenger. 
Invaluable for military use because the officer can 
direct the pilot in scouting. 
Indispensable when maps or photographs are to be 
made, because both hands are left free. 
Mouthpiece in position only during conversation. 

Light and Convenient 


Outfit consists of 2 Head Caps, 2 Receivers for each user, 
Hebe werghe Battery and Cords. Weight complete, 5 lbs. 
eceivers Adjustable to any type of headgear. 


Write Us To-day 
GENERAL ACOUSTIC CO., 7° WEST @ast- 
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All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 


Zenith Carburetor 
Company 
New York DETROIT Chicago 


Rome Aeronautical 
RADIATORS 


Are accepted as the best 
by the leading aircraft 
manufacturers in the U.S. 


Send us your blue prints. 


Rome-Turney Radiator Company 
ROME, N. Y. 


Airplane Patents My Specialty 


PATENTS 


WILLIAM N. MOORE 


PATENT ATTORNEY 


LOAN AND TRUST BUILDING 


WASHINGTON, D. C. 


The first important step is to learn whether you can obtain a 
patent. Please send sketch of your invention with $5.00, and 
I wil: examine the patent records and inform you whether you 
are entitled to a patent, the cost and manner of procedure. 


Personal Attention Established 25 Years 


IMMEDIATE DELIVERY 
CAN BE GIVEN ON 


2 NEW UNITED EASTERN TRACTOR 


BIPLANES 
Equipped with 90 and 100 H. P. Hall-Scott motors and 
dual controls, excellent for Training Purposes. 


ALSO FOUR ADDITIONAL MACHINES 
now in course of construction, 1 equipped with 126 
H.P. Duesenberg Motor, and 3 without motors in 


Five Weeks Delivery 
Prices and further particulars upon request. 


UNITED EASTERN 
AEROPLANE CORPORATION 


1251-7 DeKalb Ave. Brookly ao York 
CABLE ADDRESS “EASTAERO” aes 


AIRCRAFT WIRE 


STRAND AND CORD 


JOHN A. ROEBLING’S SONS CO., Trenton, N. J., U. S. A. 


== TURNBUCKLES——, 


METAL PARTS AND ACCESSORIES 
FOR AERONAUTICAL USE 
Send five cents for our new 

illustrated catalogue 


AERO MFG. & ACCESSORIES CO 
18-20 Dunham Pl., Brooklyn, N. Y. 
Tel. Williamsburg 4940 


13-14-15 inch swing 
Catalog ? 


SEBASTIAN LATHE CO. 
SEBASTIAN 160 Culvert Street 


LATHES , Cincinnati, O. 


AEROPLANE MOTORS 
Wisconsin Motor Mfg. Co., Sta.A. Dept. 332, Milwaukee, Wis. 


-—— -_DOENHLE Raa 


BABBITT-LINED BRONZE BEARINGS 


We diteets, AIRPLANE MOTORS 


Requlsites in 


DOEHLER DIE-CASTIN( G Co, 


MAIN OFFICE AND EASTE! 


WESTERN PLANT BR ROOKLYN. “N. VY. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J., 


KITES \ 


of Every Description for Every Purpose | 


S. F. PERKINS, INC. 
110 Tremont Street, Boston, Mass. fe 


Portable cradle dynamometers for testing motors 


JOSEPH: DRAG 


AUTOMOTIVE 


ENGINEERING 
MOTOR DESIGN and TESTING 


Motor Testing Plant Consultation Office 


MONTROSS AVENUE 1790 BROADWAY 
EAST RUTHERFORD, N. J. NEW YORK 
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HIGH GRADE WOOD WORKING 


MACHINE TOOLS 


Write for our complete catalog of Saws, Knives, 


Bits, Cutters and Wood Shop Equipment. 


WOODWORKERS’ TOOL WORKS 
CHICAGO, ILLINOIS 


Learn To Fly Where Experience Has 
REDUCED THE COST &,:fs2sg eum "ning betore senaing 
REDUCED THE RISK bas eauced 80% of the fetalities on ES 


ican aviation fields. 


REDUCED THE TIME by sending you up alone quicker and giy- 


ing you plenty of solo work. 


Beech Flight Se Cae Reutaifonty{withithigreconl: 


LUBRICATORS 
OIL and GASOLINE PUMPS 


Also special parts for Automobiles and Aeroplanes 
Manufactured by 


PEDERSEN LUBRICATOR CO. 


636-644 First Avenue New York 


We are the only concern in the country de- 
voted exclusively to the manufacture of 


HULLS and PONTOONS 


for HYDROAIRPLANES 
PALMER SIMPSON CORP. Saranac Lake, N. Y. 


MACHINE KNIVES 


BEVELED EDGE STEEL AND SPECIAL CUTTERS 


For AIRCRAFT 


WILLIAM S. THOMSON’S SON 


400 West 27th Street Established 1872 New York 


20 WATT HRS. PER LB. OF ELEMENTS 


Airplane Batteries 
The Lightest, Most Powerful 


BEST BUILT 


Multiple Storage Battery Co., 
427 West 50th Street New York City 


—-RUBBER AERO CORD 
For Shock Absorbers 


PROMPT DELIVERY 


THE RUSSELL MANUFACTURING CC. 


349 Broadway 33 33 New York City 
Factories: Middletown, Connecticut 


NATIONAL TURNBUCKLES 


IMMEDIATE DELIVERY 


NATIONAL AEROPLANE COMPANY 
549 W.WashingtonSt. CHICAGO, ILL. 


Advertising 
in this department 
10c a word 
$2.50 minimum 


Classified Advertising 


Forms close for this de- 
partment on Monday 
preceding date of issue 


GRADUATED AERONAUTICAL EN- 
gineer, designing AEROPLANES, AIRSHIPS 


M.L.T. 
and ENGINES, now with an aircraft company, 
desires change. First-class references and sam- 
les. Address Box 300, Aerial Age, 280 tion. 
adison Avenue, New York City. 297 Aerial Age, 
York City. 


tions. Ten years’ 


AIRCRAFT EXPERT DESIGNER and 
Builder of aircraft under military specifica- 


50 GNOME TRACTOR LOOPER SHIPPING- 
cases, somewhat damaged, can be had for a 


LAE S FOR SALE: We have a few 

new Dixie, 8 cyl. Aeroplane Magnetos, only 

Ge each. Address Box 293, Aerial Age, 
adison Avenue, New York City. 


FOR SALE: TWO MODEL “0” CURTISS 
“80” eight-cylinder aviation motors complete 
with blades, tanks and radiators. These mo- 
tors practically new. Priced right for cash. 
Address C Sidman, P. O. Box 275, Ana- 
heim California. 


WANTED MECHANIC: ONE WITH EXPE- 
rience on Gyro or Gnome motors given pref- 
ence. A-1 engine man only need apply. Ex- 
hibition work. Address Box 287, Aerial Age, 
280 Madison Ave., New York City. 


FOR SALE: Suitable for Aviation Motors—2 
New too l.orse Power, 6 Cylinder Engines. 
Will sell REASONABLE. J. Straus, 203 Cen- 
ter St.. New York City. 


FOR SALE: CURTISS MOTOR MODEL OX., 
go H.P. Just rebuilt at Curtiss factory. Low 
price for immediate delivery. W. T. Damon, 
1208 Marine Bank Bldg., Buffalo, N. Y. 


CHICAGO AERO WORKS — CORRECT 
plans. Reasonable prices. A-1 blue prints 
for every s'vle of machine—Tractors, Mono- 
planes, Biplanes. Seaplanes, Scouts, Hydro- 
airplanes: 202 No. Wabash Avenue, Chicago, 


experience on land and eon Three new wings in reserve. Richter, 
water machines, experimental and produc- 1 W. est 125th Street, New York City, Phone: 
What can you offer me? Address Box Paves 3050. 
280 Madison Avenue, New 
EXPERT ENGINE MECHANIC, AVIATION MODELS — Model Aeroplanes, Accessories 
or automobile; practical experience with French, and Supplies. Materials suitable for the 
construction of Models that will fly. Send 


American, and English engines, ignitions, car- 
buretors, timing, tuning, testing, and repairs 
of all descriptions; also, welding and maker of 
own aluminum solder; just returned from En- 
gland, wishes to get connected with good con- 
cern. J. E. Cassels, 137 W. 64th Street, New 
York City. 


FOR SALE: Curtiss Model F Flying Boat in 
excellent condition and with complete equip- 
ment. In use only one season. Send offers 
to Box No. 295, AERIAL AGE, 280 Madison 
Avenue, New York City. 


FLYING BOAT FOR SALE WITHOUT 
motor, in perfect condition, good flyer and 
speedy, a consider automobile as part pay- 
ment. A. Just, 793 West Ave., Buffalo, N. Y. 


FOR SALE: 60 H.P. Curtiss motor in perfect 
condition in every particular. For quick 
acceptance will take $550 cash. John Weaver. 
Box 7, Oklahoma City, Oklahoma. 


BUILD YOUR OWN AEROPLANE, FIN- 
ished material supplied as needed; send for 
blueprints—Monoplane, soc.: Biplane, 75¢c.; or 
$1.00 for both. C. Angeles, East Seattle, Wash. 


5 cents for illustrated catalog. Wading River 
Manufacturing Co., 609 Broadway, Brooklyn, 
We 


TENTS FOR AEROPLANES. M. MAGEE 
& Son, 147 Fulton Street, telephone Cortlandt 
5635. 


FOR SALE: 60 H.P. Curtiss Motor at a 
very low price if taken at once. Same Bis 
in excellent condition. Address Box 
Aerial Age, 280 Madison Avenue, New York 
City. 


—_—_——_ eee 


TRACTOR SEAPLANE, LY 
completed. F. ‘arman- Curtiss pusher. Exhibi- 
tion pusher % finished. Monoplane parts. 
Pontoons. Propellers. At small fraction of 
cost. 986 Trumbull Ave., Detroit, Michigan. 


NEW, NEARLY 


ee 


FOR SALE: ONE GYRO AEROPLANE MO- 
tor, 90 to 110 H.P., in especially good condi- 
tion, also, one two-blade propeller. Address: 
A. F. Abbott, 6641 Reynolds Street, Pitts- 
burgh, Pennsylvania. 
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Aluminum Company of America 
PITTSBURGH, PA. 


Manufacturers of Aluminum 
Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 
Extruded Shapes, Electrical Conductors 
General Sales Office: 2400 Oliver Building, Pittsburgh, Pa. 


Branch Offices: 


Lei Cinposataoccsocononpcdcacer 131 State Street 
GChicagoss escreic cieieicieiets 1500 Westminster Building 
Cleveland............ 950 Leader-News Building 
Detroitsss 02) siecle ees 1512 Ford Building 
Kansas City............ 308 R.A. Long Building 
NewYork. cciscnerstsvehcleverareperevorenoneteee 120 Broadway 
Philadelphia........ 1216-1218 Widener Building 
Rochester............+-- 1112 Granite Building 
San Francisco.........++0+5 731 Rialto Building 
Washington...... 509 Metropolitan Bank Building 


CANADA LATIN AMERICA 
Northern Aluminum Aluminum Co. of 

Co., Ltd., South America, 

Toronto Pittsburgh, Pa. 


ENGLAND 
Northern Aluminium Co., Ltd., London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office. 


RICHARDSON AERO- 
PLANE CORPORATION 


ioN CO R P O R AUTeED 


LAND and WATER 


AIRCRAFT 


NEW ORLEANS 


Lanzius 


Variable 
Speed 


Aeroplane 


Executive Offices: 
Suite 3405-3407 Woolworth Bldgz., 
New York City. 
Telephone Barclay 8580-8581. 


Lanzius Aircraft Company 


Contractors to United States Government 


A Pilot’s Necessity 


HE accompanying illustration shows the 

compactness and completeness of the 
Cooper Aeronautical Tool Box. With the as- 
sortment of tools shown the weight is only 44 
Ibs.—usually 60 lbs. are allowed for tools on 
Military machines. 


After five years of flying experience these tools 
have been selected to meet every requirement 
for Aeroplane service. The size of the box is 


28 x 9 x 10 inches. 
Single Boxes, $100 — Discount on Quantity 


The John D. Cooper Aeroplane Co. 
Bridgeport, Conn., U. S. A. 


—ve 


—. 


ee a es 


WEST 
WOODWORKING 
COMPANY 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All LS 
Highest Quality 


Quantity Production 
Prompt Shipments 


Address: 
WEST WOODWORKING COMPANY 
308-224 N. Ada Street - - - - Chicago 
Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 


3%, top view of ASHMUSEN 12-Cylinder 105 
H.P. Self Cooled Aeronautic Motor 


ASHMUSEN HIGH 
GRADE POWER PLANTS 


ARE NOW READY FOR THE MARKET 


Patents allowed and pending 


They actually develop over the rated Horse Power 
at 900 R.P.M. at propeller shaft—1800 R.P.M. at crank 
shaft, and are built for CONTINUOUS HEAVY DUTY. 


Bore 3% in.—Stroke 4% «in.—Four stroke cycle. 
Ignitlon—High Tension Magneto. 

Carburetor—Improved ASHMUSEN. 

Olling—Forced Feed ASHMUSEN System. 

Cooling System—NO. lf Cooled. 

Weight—70 H.P.—240 Lbs. ; 105 H.P.—360 Lbs, 

Fuel Consumption—70 H. P.—7 7% Gals. per hour, Low Grade 
Fuel soeeumplen 105 a P.—11% Gals per hour, ray race. 
Oi Consumption—70 H.P.—% Gal. per hour, Good G 

Oil Consumytion 1651 EP. —1% Gals. per hour, Good. Grads; 


ASHMUSEN MFG. CO. 
266 Pearl Street, Providence, R. I., U. S. A. 
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AIRPLANE MOTORS 


NEED 


AMERICAN HAMMERED 
PISTON RINGS 


K < Note Ball Point Ha 


—for maximum power 
—for economy of fuel 
—for 100% service 


American Hammered Piston rings are standard equip- 
ment in Pierce-Arrow, White, Winton, Stearns, Mercer, 
Stutz, Duesenberg, Kelly-Springfield, Wright-Martin, 
Aeromarine, Thomas Morse, Simplex, Gramm-Bern- 
stein, Corbin,.and many others. 


Send us blue print of your piston and we 
will gladly send particulars. Our Booklet, 
“The Soul of the Motor,” sent on request. 


The HAMMERED 


ee PISTON RING CO. 
OF AMERICA 
PistonRingS iis’ Dept. A NEWARK, N. J. 


Sole Manufacturers 


Made in Newark, N. J. 


CONTINENTAL 
AEROPLANES 


EMBODY 


SPEED, STRENGTH, EASE OF 
CONTROL, WIDE RANGE OF 
VISION FOR OBSERVER, CAM- 
ERA MAN OR GUNNER IN 
ADDITION TO OTHER FEA- 
TURES OF EXCELLENCE 


The Continental Aircraft Corp. 


OFFICE FACTORY 
120 Liberty St., Amityville, 
New York City Long Island, N.Y. 


MANUFACTURERS OF 
Aeroplanes, Experimental Aeroplanes and Parts 


Our machines are now being demonstrated at Central 
Park, L. I 
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Boyce Moto-Meters will be found 
“doing their bit” when our planes 
gO OVET. 


THE MOTO-METER COMPANY, Irc., Long Island City, N. Y. 


Exclusive licensees 


Creators of Motor , of the ‘*Boyce’’ fun- 
Indicators. init 
Heat Indic damental patents. 


|’ THE MOTOR TEMPERATURE INDICATOR 


7 


Maximum Service 


= In = 
Minimum Time 
Our fully-equipped organization 
enables us to handle quantity orders for 
special parts promptly and efficiently. 
We have recently furnished the 


CURTISS AEROPLANE 
COMPANY with 100,000 parts. 


Let us send you detailed information. 


Eastern Production Company 


137 LEIB STREET 
DETROIT, MICH. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF-THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRTISS MEN HAVE "DONE. THEIR BIT’ 


-CYRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 
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HOUSTON PUBLIC LIBRARY 


HOUSTON. TEXAS 


A British fighting plane setting out to engage the enemy. (British Official Photo) 


Trans-Atlantic Flight 
This Year 


NOTICE TO READER 


en you finish reading this issue 
Place a one-cent stamp on this notice, 
mail the magazine, and it will be placed 
the hands of our soldiers or sailors 
destined to proceed over-seas. 
~ NO WRAPPING—NO ADDRESS 
A. S. Burleson, Bospusster General 


nd sticky ae the Santee on which we are now engaged for the 
States Go ermnicat all models att the Duesenberg Engine have been withdrawn 


OTOR CORPORATION eCantraclars to 1h United States Government _ 120 Broadway, New York Gis 
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YA GREAT AMERICAN 
INDUSTRY 


NVEN before the war the Wright- 
Martin plant at New Brunswick, 
represented a great industry in full 

development. 


Added impetus, however, has been 
given by the important war work the 
Company is now executing, with special 
emphasis upon the famous Hispano-Suiza 
engine. 

As a result, the Company now ade- 
quately represents what will be, during 
the years to come, one of the nation’s fore- 
most industries. 

Wright-Martin is building not only for 
the great work of the present, but for the 
greater work of the future. 

Ownership of basic aeroplane 
patents and the identification with 
the company of leading industrial 
executives assure Wright-Martin’s 
permanent place in aeronautics. 


Tana an ne 


) Wigs bi 


ic Gorporation A 


New Brunswick, N. J., U.S. A. 


HISPANO- 
SUIZA ENGINE 
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| AERONAUTICAL EQUIPMENT, Inc. 


ISRAEL LUDLOW, President 


| 
| 
| — , MILL ano MANUFACTURERS? AGENT e000. 
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| EXPOR T| TELEPHONE 1344 RECTOR IMP OR T| 
"1 WALL STREET NEW YORK-No Yi eres 


LEAS AKUTRENANOCEOAORROPEEAHAREEANUUOGEMAUQADANCUOCREAUAIDALSCOUOCHCAHOHUEHHALOHERHL 


WE SPECIALIZE 


3 ply, 5 ply, 9 ply and 15 ply, birch, mahogany, walnut and red gum water- i 
proof veneers. Our products have officially passed Government test of boiling of i 
twenty-four hours and baking twenty-four hours. Capacity 30,000 square feet 


daily. In an official Government report on sample three and five ply panels sub- 
mitted by us for test, it was stated— 


rude eperreveey ene ernseeunen nv 4Trrverdsorneenenseneneuieeeeeensaeevsenverne rey 


“Boiling tests and salt water soaking tests as follows were made 


on each specimen: Specimens were boiled for 8 hours, then baked 
: for 24 hours at 100 deg. C.; specimens were soaked in salt water 
i (4% salt by weight) at room temperature for 24 hours and then 


baked for 24 hours at 100 deg. C. 


“Results: —The glue held firmly in all tests. Neither the boiling 
nor the salt water soaking tests caused any indications of separations 
of the plies of the veneers tested.” 


Dated, March 30th, 1918. 


Laminated wing beams of spruce. We have under contract a supply of aero- 
plane spruce and could undertake to manufacture 50 sets of 8 wing-beams daily. 


In an official Government report on a sample wing-beam section submitted by us 
for test, it was stated — 


““Conclusion:—These beams carried a much greater transverse 
load than solid wood beams of the same material and section. The 
glue joints between web and flanges are stronger in shear than the 
web section, and the glue had fairly good waterproof qualities. These 
beams show the superiority of the laminated construction over the 
solid construction as to strength and great saving in material.” 


Dated, March 11th, 1918. 


We offer single ply birch, maple, walnut. mahogany and red gum in sizes cut 
to order. 


SHIPPER IN CAR LOTS OF 


Spruce, Ash, Oak, Birch, Cherry and other manufactured aeroplane lumber. 


IMPORTER OF CLAUDEL CARBURETORS 
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PRECISION 
BALL BEARINGS 


(PATENTED) 
leadership 

achievement—to maintain it in 

face of competition is a greater 


To attain is an 


achievement still. And what 
folly can be greater than that 
which hazards a leadership by a 
short-sighted sacrifice of even 
one of the so-called minor details 
upon which achievement has 
been built. A business structure 
built through the years may be 
destroyed in a day. 
The proved super-service 
qualities of “NORMA” Pre- 
cision Bearings, revealed in 
the records of hundreds of 
thousands of super-service 
ignition and lighting appa- 
ratus the world over, have 
beyond question been vital- 
ly contributive to the con- 
sistent performance of these 
accessories. 
Be SURE. 


electrical accessories 


"NORMA" equipped. 


THE NORMA COMPANY OF AMERICA 


1799 BROADWAY NEW YORK 


See that your 
are 


Ball, Roller, Thrust, Combination Bearings 
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NEW 
ENDURANCE RECORD 


Established by Union 
Airplane Motor at U. S. 
Aeronautical Testing 
Laboratory, Navy Yard, 
Washington, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE CO 


Established 1885 
OAKLAND, CALIFORNIA 
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For Safety—They All Insist Upon 
RESISTAL = 
EYETECTS 2 


Not only Aviators in the Army and 
Navy, but also Auto Race Drivers, 
Motorists, Factory Workers and all 
engaged in hazardous occupations 
INSIST upon RESISTAL for pa ys 
Safety. The glass cannot shatter and FIIs 
injure the eyes. Denny Hickey 


The Only Guaranteed 
Non-shatterable Gog¢gles 


We guarantee RESISTAL EYETECTS 
will not destroy, reduce, distort or impair 
the vision in any way, no matter when, 
where or for what length of time they 
may be continually worn. 


Sole Manufacturers 


STRAUSS & BUEGELEISEN 
438 Broadway New York City 


Tra Vail 


Send for Send for 
Free U.S. Bureau 
Test of Standards 

Pieces Report 
of on 
RESISTAL 


RESISTAL 


Omar Toft Thomas Milton I. P. Fetterman 
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A DEPENDABLE SOURCE 
Our plant at Erie—the largest of its kind—manufactures solely 
AIRCRAFT BOLTS, NUTS and CLEVIS PINS. 


A large representative stock, conforming to Government specifica- 
tions, is available for immediate use and delivery. 


Our catalogue of AIRCRAFT BOLTS, NUTS and CLEVIS PINS is ready 
for distribution. Request our New York Office to send you a copy. 


ERIE SPECIALTY COMPANY 
8 West 40th Street, New York City 
Main Plant, Erie, Pa. 
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THE AERONAUTIC TRADE DIRECTORY 


Incorporated 


HE first Directory of the Aeronautic Industry 
is under preparation. 


It is to appear quarterly, with monthly re- 
vision supplements, and will include the names, 
addresses, names of officers, executives, engi- 
neers and advertising managers, of manufactur- 
ers and dealers of aircraft, engines, accessories 


and different kinds of equipment used by aircraft 
manufacturers, and engineers, by aviators and at 
aerodromes, etc. 


Manufacturers and dealers are invited to send 
information to be listed in the Directory to 


THE AERONAUTIC TRADE DIRECTORY 


Incorporated 


280 Madison Avenue 
New York City 
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Member of Manufacturers’ 


Aircraft Association, Inc. 
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TRANSATLANTIC FLIGHT THIS YEAR 


Major-General Brancker Proposes Delivery of American War Planes to Allies Via Air 


N June 21st Major Gen. William Brancker of the British 

Royal Air Force, who is Controller General of British 

Air Equipment and a member of the new British Air 
Council, and who has just come to America to represent ge 
British Air Council, said that the enterprise of a flight acros 
the Atlantic should be undertaken as soon as possible aiid 
indicated his belief that it would be accomplished this year. 
General Brancker said he saw no reason why a large number 
of aeroplanes should not be sent over the Atlantic next year 
to be delivered under their own power, and thus meet part 
oi the difficulty of ship shortage in the transportation of aero- 
planes to the fighting front. 

In response to questions whether he knew of any air pilots 
willing to undertake such a flight, General Brancker replied: 

“T have with me three British pilots who are willing to 
make the trial. You might say there are four that I know of, 
as I am myself willing to join in the trial. It is an enterprise 
that must be carried out as soon as possible. Once this has 
been established, America’s output of big bombing machines 
can proceed to Europe by air, and so save the shipping that is 
so invaluable for other purposes. This may seem a wild 
statement, but we must remember that in 1914 the flight of 
the English Channel was considered a wonderful and dan- 
gerous performance. There is no reason why a considerable 
number of big aeroplanes and seaplanes should not cross the 
Atlantic during next Summer, and the sooner that a pioneer 
proves the flight not only to be possible but comparatively 
safe, the better can the wonderful resources of America be 
employed.” 

General Brancker expressed his conviction that such a flight 
could be made this year and that the most practicable route 
would be from Newfoundland to the Azores, then to Portu- 
gal and the British Isles or France. General Brancker said 
the British Government was considering the project seriously 
and endeavoring to bring about its accomplishment. General 
Brancker was asked whether the matter had been brought 
fo’ the attention of the American Government, and replied in 
the afhrmative. 

Secretary Baker indicated his approval of what General 
Brancker had said in favor of attempting a transatlantic flight 
this year. 

“Tt is a very daring and tempting speculation, and anything 
that the War Department can do to help to materialize it will 
be done,” said the Secretary of War. 

General Brancker expressed the hope that it would be a 
joint Anglo-American project, in which the personnel for the 
first voyage might be about evenly divided between the mili- 
tary air forces of the two nations. He said also that there 
should be about four passengers carried by the plane making 
the flight, an engineer, a navigator, and a relief of pilots. 

General Brancker thought the enterprise could be carried 
through with motors of 750 horse power, capable of forty 
hour’s flight. The motors should be capable, he said, of 
eighty-five miles an hour, and when favored by winds, the 
seaplane should have an added speed of ten to fifteen miles 
an hour. There were three main problems involved, he 
thought. These were engine reliability, navigation, and 
weather forecasting. Engine reliability, he said, would be all 
tight. He was satisfied the Rolls-Royce motor would be able 


to do it this year, and that the Liberty. motor should be able 
to do it next year. Navigation would be all right also he 
thought, but weather forecasting was the more important 
factor, as there was the possibility of the aviator running 
into bad weather far at sea. General Brancker said that the 
shortest route, and the one usually suggested, was that via 
Greenland to Ireland. But this was probably too foggy a 
route at many seasons. The second projected route was direct 
from Newfoundland to Ireland. This was a better air route, 
but would cross an uncertain weather area. The route via 
Newfoundland to the Azores, he thought, was much the 
beiter route for weather conditions. There is a high peak 
on the Azores that can be seen far at sea in good weather, 
and which would serve as a guide post to the air pilot. But 
there are difficulties in establishing an aerodrome for a good 
landing there, although if the flight was undertaken with aero- 
planes fitted as seaplanes in the beginning they could land on 
the water at the Azores. 


Aviation May End Warfare 


“The progress of aviation during the last four years,” said 
the General, “has been little short of marvelous, and there 
is no reason why its progress during the next four years 
should not be equally so; every day its importance as a factor 
toward ending the war increases, and it is a branch of war- 
fare in which the Allies should be able to make far more 
rapid progress than the Germans, whose material resources 
are far more restricted and whose pilots can never be as 
good as ours in the air. In a few years the possibilities of 
aviation as an instrument of war are so appalling that it may 
force civilized nations, at all events in Europe, to agree to 
abandon war among themselves altogether. War has been 
the making of aviation; let us hope that aviation may be the 
destruction of war.” 

“America,” he said, “has-a wonderful opportunity of push- 
ing the advantages of aerial supremacy to the utmost, but her 
manufacturers must realize that the progress of aviation has 
been very rapid and will be very rapid, and that, therefore, 
they must face continual interruption in standard production 
in order to produce aircraft of higher and higher quality and 


performance.” 
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Aero Club Makes Negotiations Public 


Following the announcement that Major Gen. William 
Brancker of the British Royal Air Force had come to this 
country to arrange for military aeroplane flights from this 
country to Europe, to pave the way for sending Amerian air- 
craft abroad on its own power, the Aero Club of America 
made public its negotiations with manufacturers to attempt an 
early transatlantic flight. One of the proposals of the Aero 
Club was made to William H. Workman, representing the 
Handley-Page machine, who accepted at once. 

The Aero Club officials were surprised to find that the 
aeroplane manufacturer thought the matter of sending a plane 
across the ocean was so little outside of a day’s work that 
he asked a bonus of only $2,500 outside of the cost of the 
machine for undertaking the trip from this country to Eu- 
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rope. The Aero Club had earlier found an indication that the 
opinion was general that the flight was sure to be accom- 
plished without great delay when they made inquiries at 
Lloyd’s in London as to their willingness to insure a prize of 
$150,000 which the club planned some months ago to offer for 
the first successful transatlantic flight. The reply was that 
Lloyd’s was not prepared to make any bet against the flight 


being made. : ‘ 

The club submitted its plans for a flight to Lieutenant Bel- 
loni, who is in this country as a representative of the manu- 
facturers of the Caproni. He was reported to have tenta- 
tively accepted the proposal, and is now preparing terms for 
the flight by Caproni. : { 

The proposed transatlantic flight of the Curtiss aeroplane 


America was under preparation when the war started in 1914. 
Since they developments of aerial navigation devices, as well 
as the education of air pilots for successful over-water flights, 
has advanced so that the project presents few of the difficul- 
ties which it did in 1914. The most difficult problem that was 
considered as facing the pilot of the America on its proposed 
trip was that of keeping posted on his latitude and longi- 
tude and steering a course so as to avoid great deviations, 
which might cause him to run out of fuel while on his way 
to the Azores. / 

The matter of keeping to a course has been almost entirely 
solved by the invention of a radio receiving instrument by 
which it is possible to tell the exact direction from which 
radio waves are given forth. This has been adapted to aero- 
planes, and an air navigator, with an instrument tuned to re- 
ceive messages from a point in America and a point in 
Europe, would always be in possession of a fixed point to 
steer by. 

Professor Charles Lane Poor, Professor of Celestial Me- 
chanics at Columbia University, working on the problem at 
the request of the Aero Club, had inyented a so-called “posi- 
tion line indicator,” which simplifies some of the other prob- 
lems of air navigators. -The difficulty hitherto for an air 
pilot has been to make his calculations of position quickly 
enough to benefit him. 

An air pilot who needed to know his distance from a given 
point, the direction of his flight, the angle of ascent or descent 
of his machine, his altitude, and other factors necessary in 
accurately correcting his course, has had to spend several 
minutes assembling these data separately. By the time they 
were assembled his machine might be ten or fifteen miles 
from where it was at the beginning of the calculation, so 
that the result was necessarily crude. Dr. Poor’s instrument 
is an automatic calculator which finds out all the pilot 
needs to know about his position, arid works out the prob- 
lem mechanically. 

The letter of Alan R. Hawley, President of the club, to Mr. 
Workman and to Lieutenant Belloni is as follows: 


As we stated to you before you went to England three months ago, 
a group of patriotic people, who were anxious to assist the Government 
in solving the difficuit problems of delivering thousands of aeroplanes 
overseas and establishing a trans-Atlantic aerial patrol, has offered to 
order a large Handley Page aeroplane provided you can assume the 
responsibility of delivering the machine to England by air. Most people 
feel certain that aeroplanes could be delivered overseas by their own 
power, and at least three prominent aeronautic engineers and manufac- 
turers have stated that they can produce the aeroplanes capable of Hying 
across the Atlantic. 

But, while this belief and this certainty have existed for over a year, 
the authorities in charge of placing orders did not place orders for ma- 
chines capable of flying across the Atlantic, and we are still exactly where 
we were a year ago. Nothing had been done, notwithstanding the fact 
that there is nothing to be lost and everything to»be gained in placing 
orders for the largest machines obtainable. p 

Even if they had not flown across the Atlantic, we would today have 
them to pace for U-boats, hundreds of miles out at sea, preventing them 
from sinking-our valuable ships and destroying lives and property. We 
would, in fact, be in a poten to meet Germany’s threat to declare the 
United States coast in the danger zone, with confidence that the U-boats 
would meet with defeat. The only way to make up, if possible, for the 
failure on the part of the past aircraft administration ‘to act, is to go to 
it now without delay. Therefore, we would like to hear from you the 
terms under which you, representing Handley Page, would undertake to 
deliver one of the largest Handley Page machines to England, Ireland, or 
France. We would like you to give full details regarding the following 
points: 

(1) Will you take an order for a Handley Page machine, you to 
assume the responsibility of delivering it to Great Britain or France 
under its own power? 

(2) What will be the cost for such a machine? 

_ (3) How much bonus must we pay extra for you to assume the 
tisk and responsibility of having it flown across the Atlantic and deliv- 
ered by air. i 

(4) We know that the life of an aeroplane is approximately 600 
hours, and the life of motors, provided they are run throttled down, is 
approximately 500 hours, so that if the machine is fown most of the 

- time under throttled power, the aeroplane will have had little wear and 
can be used for at least 400 hours more of flying after it has crossed the 
Atlantic. Can you guarante> that the flight can be made with the motors 
throttled down four-fifths of the time? 

(5) As, next to having the aeroplane, the most ifportant factor is 
having two good pilots, may we inquire whether you*have two suitable 

ilots? Who are they and has their experience betn such that it is 
ikely they would be successful in a flight across thé Atlantic? 

(6) There are three likely routes for the trans-Atlantic flight—which 
do you consider most favorable for the first flight? 

(7) The entire importance of the demonstration rests on being able 


to do it again a thousand times within six months and ten thousand times 
within a year. In other words, would you and your associates be ready 
to take a large order for similar machines, and how soon could you pro- 
duce after receiving the order. How many machines of this type could 
you deliver three months after receiving the order? What increase 
could you guarantee in production each month thereafter, provided an 
order is given for all that you can produce and there is no interference 
with the production and no change in the designs? 

(8) We appreciate, of course, that very large machines, like the 
Handley Page and the Caproni, do not grow old in design. They can 
always be used for bomb dropping at night, when they cannot be seen 
in the air, and they can carry on aerial operations against the enemy 
bases and railroads and can conduct a continuous campaign of destruction 
against the bridges on the Rhine, which are crossed daily by hundreds 
ot trains loaded with German troops and munitions. If it were possible to 
wreck them and keep them wrecked, Germany would be unable to supply 
her forces in France and Belgium. Therefore, there should be no deiay 
in building large machines—the larger the better. We have had too muca 
delay in this respect, and the cause of the Allies is suffering therefrom. 

We also appreciate that, had we hundreds of large aeroplanes capable of 
flying 1,500 miles without stopping, the U-boats would not dare to attack 
to attack shipping along the American coast, or anywhere between the 
American coast and the Azores—in fact, anywhere, because these aero- 
planes could strike at the U-boats everywhere. It is only a question of 
number. Our Allies have found that everything is possible with large 
aeroplanes, but they cannot get a sufficient number to cope with the 
situation. America has tremendous resources which are practically un- 
used and untouched, and can produce thousands of these large aeroplanes. 

We will appreciate your answering this letter as fully and quickly as 

ossible. Upon hearing from you we will consult with the authorities in 

Washingt and secure from them the permission necessary to permit you 
to go ahead building these aeroplanes and to make the flight across the 
Atlantic at the earliest opportunity. 


Six Ways to Cross Ocean 


Henry Woodhouse, a Governor of the Aero Club, said that 
there were three routes for a transatlantic flight and six ways 
in which it could be attempted. 

“The first,” he said, “is by means of large aeroplanes capa- 
ble of flying 3,000 miles from this country to Ireland with- 
out stopping. The construction of such planes is considered 
possible by prominent aeroplane manufacturers. These aero- 
planes would fly at a great height and take advantage of, the 
trade winds. Their speed would be about 100 miles an hour, 
and they could make the trip in about thirty hours. 

“The second way would be by means of flying boats or 
hydroaeroplanes starting from New York and flying to Ire- 
land, stopping to take fuel from ships every 300 miles along 
the route. These would be ships following their usual course 
across the Atlantic. The aeroplane pilot should know the 
route and approximate speed of the ships leaving the harbor, 
and the ships should expect a possible visit from an aeroplane, 

“The third plan would be by land planes, large or small, 
starting from Newfoundland and flying to Ireland, a distance 
of 1,800 miles, without stopping. ‘The constructiong of aero- 
planes capable of doing this is considered easy by prominent 
manufacturers. These would also fly at high altitudes and 
would be assisted by the trade winds. Such a flight might 
be done under twenty hours. 

“The fourth plan would be by flying boats or hydroaero- 
planes starting from Newfoundland and flying to Ireland, 
1,800 miles, taking on gasoline from ships at intervals of 
about 300 miles along the route. 

“The fifth would be a flight by land aeroplanes, large or 
small, from Newfoundland to the Azores, 1,195 miles, and 
from the Azores to Portugal, 850 miles. 

“The sixth would be by means of hydroareoplanes flying 
from Newfoundland to the Azores and from the Azores to 
Ireland, taking on fuel from ships 200 miles apart along the 
route.” 

In a statement issued by the Aero Club of America, regard- 
ing the plans for the proposed transatlanic flight, Mr. Alan ~ 
R. Hawley, President of the Club, said: Bie, pee 

*The plan to fly across the Atlantic has reached the 
practical stage of development where it is only a question — 
of deciding which of the four types of available aeroplanes 
to use in the first flight. ; 

The Aero Club of America officials agree in every way 
with the statements of Major General William Brancker re- 
garding the feasibility of making the transatlantic flight this 
coming September. 


General Brancker’s Extensive Experience 


Being Controller General of Air Equipment of the British 
Air Ministry and having been Deputy Director General of 
Military Aeronautics, and having had extensive practical ex- 
perience in actual flying and training of aviators for the 
past two years, he knows what he is talking about. He knows 
the problems of flying across the Atlantic, the types of ma- 
chines available in England, France and Italy to make the 
flight, and knows that there are scores of tried and tested 
aviators ready and anxious to make the flight. 

Two of the four types of aeroplanes which can be used to 
make the flight are American made. One has been offered 
to the Aero Club by Captain James V. Martin the veteran 
aviator and aeroplane constructor, of Elyria, Ohio. Captain — 
Martin, who is a master mariner and member of the United 


AERIAL AGE WEEKLY, July 1, 1918 765 


States Naval Auxiliary Overseas Force has submitted a very 
scientifically worked out plan, proving by actual figuring why 
his aeroplane can fly across the Atlantic without stopping. 

It is well to state here that plans of the Committee of the 
Aero Club which has had charge of developing the plans for 
the transatlantic flight for the past four years, show that 
there are seven different ways and five routes for the trans- 
atlantic flight. The Club has had plans submitted for every 
one of these plans and for each of the routes, and. for every 
type of aircraft, lighter as well as heavier than air. 

For obvious reasons the plan to fly across the Atlantic by 
using the southern route, from Pernambuco, Brazil, to Cape 
Verde, Africa, which is only about 2,000 miles, with the Island 
of St. Paul on the way, and the northern route by way of 
Labrador, Greenland, Iceland, Faroe Islands, to England, 
cannot be considered. In each case the flight over water ‘is 
shorter than by the other routes, but they are not practical 
at present. 

General Brancker points out that it is possible to make the 
flight by both seaplane and land aeroplane, but for the flight 
to the Azores he points out, very rightly, that the seaplane 
will be the best, because it can easily land on the water, while 
it would be difficult to establish a landing place for a land 
aeroplane. : 

The plan proposed by Handley Page is to cross the Atlantic 
with a large land aeroplane. This is also the plan of Caproni. 
But in each case, the British and Italian authorities also con- 
sider practical the plan to make the trans-Atlantic flight with 


a seaplane. 
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The American propositions to cross the Atlantic include a 
plan to do it with a seaplane of the flying boat type, and 
several with land aeroplanes. 

Because all the propositions considered are good, Mr. Rob- 
ert J. Collier, member of the Board of Governors of the 
Aero Club of America, who has been interested in plans to 
fly across the Atlantic for a number of years, proposes 
the very interesting plan of having the flights across the 
Atlantic by the representatives of the different countries take 
place simultaneously. This would afford a comparative test 
for the different types of aeroplanes employed, and would 
make it possible to come to conclusions as to which type is 
best. If the plans being considered were to be followed in 
suck a test, the flights would be on the three routes mentioned 
above. 

As the main purpose of the trans-Atlantic flight, as stated 
by General Brancker, is to show the practicability of deliv- 
ering warplanes in large number from the United States to 
the Allies, and whereas both seaplanes and land aeroplanes 
are needed to insure aerial supremacy to the Allies, both on 
land and sea, everything is to be gained by testing every one 
of the plans submitted. 

The Aero Club of America is co-operating closely with the 
Government authorities, and every one of the plans are re- 
ferred to the Government authorities. The Club is only 
anxious to co-operate in getting this thing done, therefore 
it is willing to help the Government to do it, or if it would 
help the Government more to have the Club undertake the 
entire work, the Club is ready to do it. 


Aircraft Will Bomb City July 4 


New York is to be bombarded from the air 
on Independence Day. Ten aeroplanes and two 
dirigibles will participate in the aerial pro- 
gramme. 

While the gigantic loyalty parade arranged by 
the committee is moving along its designated 
route the aeroplanes will soar above, dropping 
copies of “The Star ppaneled Banner.” In all 
one million copies will be distributed in this 
novel fashion from Washington Square north to 
Seventy-second street. 


Rome Gives Ovation to American Flyers 


Rome.—American airmen who have _ been 
trained in Italian camps and are now starting 
with Congressman La Guardia to the Italian 
front were received here with enormous enthusi- 
asm as they marched through. 

Other contingents of American aviators will 
shortly follow the first escadrille. 


Britain and France to Buy Liberty Motors 


Washington.—Official dispatches from. London 
state that the British Government has given the 
American Liberty motor every test possible ex- 
cept that of continued operation in the field, 
and that it passed the tests excellently, the 
British authorities being highly gratified as well 
as satisfied. 

Great Britain will purchase, it was stated, a 
large number of the engines, her capacity for 
turning out “planes being greater than that for 
building engines, and the same situation exists 
in France, which also_will receive _a large num- 
ber of the Liberty motors from the United States. 


Curtiss Establishes “Square Deal” Department 


The Curtiss Aeroplane & Motor Corporation 
has taken a long stride forward in the develop- 
ment of industrial morale by the establishment 
of a “Square Deal”? department in the Division 
of Education and_ Welfare. 6 

The “Square Deal” department is for the 
benefit of all Curtiss employees, whether in 
factory or office. Its purpose is to apply the 
square deal to all employees and to the com- 
pany itself by removing the causes of any dis- 
satisfaction that may arise, and by placing em- 

loves in the position for which they are best 

itted. 

Any employee who feels that he or she has 
been unjustly dismissed, overlooked in promo- 
tions, assigned to duties for which’ they are not 
best fitted, neglected in wage advanees or made 


the victim, real or imagined, of favoritism by 
foreman or superintendent, may bring com- 
plaint to the ‘‘Square Deal” department. An 
investigation is made immediately. 

In effect, the “Square Deal’? department is a 
court of appeals. o man or woman may leave 
the organization, either their dismissal or de- 
sire to quit until the ‘“‘Square Deal’’ department 
has reviewed the case. 

Disagreements, misunderstandings, complaints 
of favoritism, and ordinary dissatisfaction result 
under the old system in a heavy iabor turnover. 
Companies frequently lose workers with ca- 
Pacities which could efficiently be used in some 
other department. The Curtiss “Square Deal” 
department thus serves the company no _ less 


than the worker through this extension of wel- 
fare activities. 


@ Central News 


In the British aeroplane factories many women are employed. 
aeroplane fuselage | 


May Reduce Rates of Postage for Air Mail 


Because of the success of the aeroplane mail 
service and the fact that the capacity of the 
aeroplanes is not fully utilized, a reduction of 
aeroplane postage rates is under consideration. 

Mr. Burleson, Postmaster General, announced 
that as soon as new regulations could be pre- 
pared the postage for aeroplane mail service be- 
tween Washington, Philadelphia and New York 
would be reduced to sixteen cents for the first 
two ounces and eight cents for each additional 
ounce. He said also that the service had proved 
so successful that it would soon be extended to 
Boston. 


Here are two trueing up an 
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Attorney General Takes Step to End Contract- 
Fee Giving 

Attorney General Gregory, June 18, sent to 
members of the Cabinet, heads of bureaus, and 
other governmental gencies letting contracts 
for Government work, the following letter: 

“A situation which has arisen in the matter 
of Government contracts seems to me to require 
summary action. Owing to the tremendous in- 
crease in Government business and the spee 
with which it must be executed, some manufac- 
turers, because of ignorance or misinformation, 


have thought it necessary to negotiate with the 
Government through contract brokers or con- 
tingent-fee operators. 
Condemned by the Courts 

“Tt follows that the system requires a con- 
tractor in making his estimate to load his bid 
with the contingent-fee item. The courts have 
universally condemned the contingent-fee con- 
tract. The methods employed by the contin- 
gent-fee operator are often insidious and repre- 


hensible, and in view of the fact that the aver- 
age fee is 5 per cent, the resulting cost to 
the Government is very great: 

Step to Break Up Practice 

“As a means of breaking up this practice, 
I have prepared the following form of covenant, 
which the President requests shall be inserted in 
all Government contracts: 

“‘The contractor expressly warrants that he 
has employed no third person to solicit or obtain 
this con:ract in his behalf, or to cause or pro- 
cure the same to be obtained upon compensa- 
tion in any way contingent, in whole or in part, 
upon such procurement; and that he has not 
paid, or promised or agreed to pay, to any third 
person, in consideration of such procureinent, 
or in compensation for services in connection 
therewith, any brokerage, commission, or per- 
centage upon the amount receivable by him 
hereunder; and that he has not, in estimatin 
the contract price demanded by him, includec 


any sum by reason of any such _ brokerage, 
commission, or percentage; and that all mon 
eys payable to him hereunder are free from 


obligation to any other person for services ren- 
dered, or supposed to have been rendered, in 
the procurement of this contract. He further 
agrees that any breach of this warranty shall 
constitute adequate cause for the annulment 
of this contract by the United States, and that 
the United States may retain to its own use 
from any sums due or to become due there- 
under an amount equal to any brokerage, com- 
mission, or percentage so paid or agreed io be 


paid.’ 

“As an additional protection it is requested 
that your department adopt as a regulation the 
following language taken from section 3722, 
page 735, Revised Statutes, as applied to the 
Navy Department ‘And no person shall be 
received as a contractor who is not a manu- 
facturer of or regular dealer in the articles 
which he offers to supply.’ This will syn- 


chronize the action of officials of your depart- 
ment with that of the contractor who is prohib- 
ited by section 3737, Revised Statutes, from 
transferring his contract or order, or any inter- 
est therein, to any other party. 
“T. W. GRecory, 
“Attorney General.” 


© Kadel & Herbert 


One of the powerful sirens on the roof of one of New York's high buildings that will send forth 
shrill warnings should German aeroplanes succeed in reaching the metropolis 


Revicw of Aerial Mail Service Operations for by the French, while during the same period 


First Month 


The Post Office authorizes the 
following: 
“In the first month’s operation of the Aerial 
Mail Service between New York, Philadelphia 
and Washington, a total of 5 tons of le-ter 
mail was transported. The planes carrying 
mail covered 11,109 miles and had_a total of 


157 hours 59 minutes in the air. The average 


Department 


speed through storm and fair weather for the 
month was sl ghtly in excess of 70 miles an 
hour. Twen y-one out of 26 fi.ghts were com- 


ple.ed at Belmont before 4 o'clock in the after- 
noon, 12 of them being between 2.30 and 3 
o clock. 


“Lieut. Edgerton has to his credit 20 perfect 
flights of 130 miles, never having to make a stop 
en route, and wi hout danaging a plane. Lieut. 
Culver, flying be.ween New York and Philadel- 
phia, has 13 perfect fligh s to his credit, never 
having to stop en route, and having no damage 
to his plane. Lieut. Webb has 11 perfect 
flights to his credit. Lieut. Kilgore made 9 non- 
sop flights and 2 interrupted flights. Lieut. 
Bonsal made 15 non-stop and 4 interrupted 
flights, and 1 damaged plane. Lieut. Miller made 
11 non-stop flights, 4 interrupted flights, and 2 
planes damaged. 


American Airmen in France 


The following official dispatch from 
Pershing was given out on June 20th. 

“Last night our aviators were again success- 
ful in bombing the railroad yard tracks at 
Confans.”” 


General 


Ace of Aces Missing 


June 20th, 


According to 
Ace_ of 


Lieut. Frank Baylies, the Amer.can 
Aces, has been brought down behind the Ger- 
man lines. The last seen of him was when his 
comrades saw him “‘peaking to earth with smoke 
streaming in his wake.’’ One of the Observation 
Palloons afterward reported that though the 
plane was on fire, it seemed to flatten out before 
it touched the ground. There is, therefore, hope 
that he escaped with his life, although he is a 
prisoner. 


a press report of 


Lieut. G. T. Rowe Missing 


Nothing has been heard of Lieut. G. T. Rowe, 


of the U. S. Air Service since May 30th. He 
was then seen to descend to the surface of 
the Nor.h Sea for repairs to his engine. Later 


a carrier pigeon returned from him saying that 
he had been attacked by three German machines. 


Compilat‘ons show that the American aviators 
flying over the Toul sector have made an enviable 
record. American pursuit units since April 14, 
when they started operations, have shot down at 
least thirty-two enemy aeroplanes. Seventeen of 
this number were seen and officially confirmed 


only seven of our chaser flyers have been lost. 

Of the seven American pursuit pilots who 
were lost, four were killed—one by accident and 
two are prisoners in the hands of the Germans. 


The Americanized Lafaye:te Escadrille, which 
is still attached to the French army, has again 
covered itself with glory. Particularly has this 
been the case over the blood soaked slopes of 
Mount Kemmel. 

Nearly every pilot has been decorated by the 
French, Brisish or Americans, and those already 
having medals received additional citacions en- 
titling them to stars or palms or bars. 

Major William Thaw worked indefatigably, 
downing his fifth enemy aeroplane, thus becoming 


an “ace’ and receiving his fifth palm of the 
Croix de Guerre. 
George Turnure, of Lenox, Mass., now has 


two palms of the Croix de Guerre for shooting 
down in flames two German captive balloons be- 
hind Kemmel. 

Hobey Baker got the Croix de Guerre for 
br.nging down a single sea‘er monoplane within 
the German lines. 

Cord Myer, of New York, also was decorated 
for daring combat work. 

Seth Low received the Croix de Guerre for 
the part he played in the same engagement, be- 
ycnd Kemmel. 

Monk Hunter, of Nashville, Tenn., was dec- 
orated for attacking a two-seater. 

_ Christopher Ford, of New York, shot down 
in flames a sngle seater near Ypres, receiving 
the palm of Croix de Guerre. 

Charles H. Biddle, of Philadelphia, attacked 

an armored two-seater, but was wounded in the 
leg, while another bullet passed through the 
motor. He landed in No an’s Land, in the 
region of Dickebush Lake, escaping from the 
wreckage of his machine just a minute before 
the Germans began to pulverize it with their 
ar.illery. He received the Croix de Guerre. 
_ Ernest Giroux, of Boston, who has been miss- 
ing since May 23, drove down out of control 
a German machine two days previously, and for 
this he has been cited for the War Cross. 

William Dugan, of Boston, after being missed 
for several hours, ‘returned after chasing a Ger- 
man machine beyond Lille. He has received 
the palm of the War Cross. 

Robert Rockwell, of Cincinnati, fought several 


German machines, driving one down out of 
pontyee He receives the third palm of the War 
ross, 


_Dudley Hill, of Peekskill, N. Y., drove off 
German machines that were attacking a British 
observation balloon and later brought down a 
low flying armored German plane which con- 
tained three occupants. He receives the fourth 
palm of the War Cross. 


2 American Airmen Honored in France 


Paris.—Captain David McKay Peterson, of 
Honesdale, Pa., and Captain. Kenneth Marr, of 


San Francisco, have been honored for their 
recent air victories. 
They have just been appointed to the rank 


of commander of a squadron of American aero- 
planes. 


More Records Established 


Paris.—The French aviators Helaldy and 
Lorgenat flew with a_seaplane carrying 660 
pounds of cargo from Paris to London in two 
hours and forty-five minutes on June 10. The 
return journey was made in ten minutes less. 
These are record flights. A regular aerial mail 
service between the two capitals is expected soon. 


Aiding in Aeronautical Work 


Suitable sites for additional aerological stations 
for the observation, measurement, and investi- 
gation of atmospheric phenomena in the aid of 
aeronautics have been selected by the Weather 
Bureau_at Broken Arrow, Okla.; Ellendale, N. 
Dak.; Groesbeck, Tex.; Leesburg, Ga.; and Royal 
Center, Ind. This was done under the Army 
appropriation act for the year ending June 30, 
1918, authorizing $100,000 for this purpose. In- 
stalla‘ion of equipment has been completed at 
the Ellendale station and daily free air observa- 
tions are being obtained. It is expected that free 
air observations will be begun at the other 
four stations about July 1. 


Aerial Gunnery School 


Gerstner Field, Lake Charles, La—The many 
aviation students from New York City and 
vicinity now_ training here are fast completing 
their course in aerial gunnery. 

This ‘‘finishing school,” as it is called, is the 
first of its kind in the United States, and avia- 
tors from all over the country are here for 
the training course. 

The students easily discern the striking of 
bullets on the water and are able to correct 
their fire almost instantly if the shots go wide. 
phe results, instructors say, are more than grati- 
ying. 

Before being sent to the camp the students 
are required to undergo a course of ground 
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schooling near here. From Gerstner Field they 
go to the lake, and in classes of thirty are put to 
work on the ““Taube’ and a small aerial target 
released at an altitude of about 3,000 feet. The 
students are graded according to their proficiency 
in firing, and when they make the percentage 
of hits required are discharged from the school. 


Anti-Aircraft Guns for City 


Washington.—That the possibilities of German 
submarines carrying seaplanes reaching Ameri- 
can waters are recognized by the War Depart- 
ment became known when it was disclosed that 
the House appropriations committee is giving 
consideration to defense against possible raids 
by_air. x ; : : 

The sub-committee, among other things, is 
considering estimates submitted by the War De- 
partment for a large number of anti-aircraft 
guns of the 4.7-inch type. The plan is to estab- 
lish such guns at points along the Atlantic coast 
where they might be useful in repelling air 
raids. 


From the Flying Fields 


Kelly Field’s big stadium and athletic field 
will be dedicated July 4 when athletes from 22 
camps in the Southern Department will com- 
pete in a monster track and field meet. F 

The stadium will have a seating capacity of 
20,000 persons. _ The site is a 25 acre tract of 
land, the gift of D. J. Allen of San Antonio, Texas. 
The structure will be oval, surrounding the 
field, and will be built in movable wooden sec- 
tions. Next month a swimming tank will be 
constructed, tennis courts built, and outdoor 
athletic paraphernalia installed. Z 

An excellent quarter of a mile cinder track, 
inside of which are two baseball diamonds have 
been laid out. The work of construction is 
well under way and will be completed before the 
day of the meet. Approval for the project is 
expected from Washington. 


Wireless News to be Received at Kelly Field 


The news of the day is to be supplied to the 
officers and men of Kelly Field by wireless. 

Lieut. K. M. Manookin, head of the radio 
school of the Kelly Field Flying Department, 
announces that news bulletins and weather 
reports are to be received daily at the new radio 
station. These reports will be posted on bul- 
letin boards all over the field. They will come 
from every wireless station within the radius 
of the Kelly Field station. 


Must Use Clothes U. S. Prescribed 


Washington.—Use of the standard cloths pre- 
scribed by the Quartermaster’s Department for 
officers’ uniforms will be compulsory, irrespective 
of whether the officers have the uniforms made 
through the department or by private tailors, 
it was authoritatively stated at the War Depart- 
ment on June 17th. 

There will be nothing to prevent the officers 
having their uniforms cut by their own tailors; 
but they will be compelled to confine themselves 
to the standard cloths prescribed by the depart- 
ment. 


Naval Aviator Does 109 Straight Loops 


Looping 109 successive times with a hydro- 
plane at the Marine Flying School, Miami, Fla., 
Lieut. F. L. Fleer established on June 7 what 
is probably a new naval record. There are 
instances where military fliers looped more than 
100 times, but Lieut. Fleer, it is believed, is 
the first to do it with a hydroaeroplane. 


Machine Tests “Rebreathing” of Air Cadets 


Ft. Worth, Texas——By a ‘‘rebreathing ma- 
chine,” the first of its kind to be established by 
the United States Government or any of its 
Allies anywhere, aviators flying under the Stars 
and Stripes henceforth will be classified according 
to their ability to thrive in high altitudes. 

The machine is in a research laboratory at Bar- 
ron aviation field, and is in charge of Lieutenant 
G. H. Hanson, F. W. Thomas and James Blair. 
It produces all the sensations of ascending and 
descending, and has been in use by the German 
air service, it is said, for five years. 

Henceforth no pilot from any of the local fields 
will be assigned to active duty overseas until he 
has passed the tests of the contrivance and been 
classified according to his ability to withstand 
altitude - fatigue. 

The pilots will be divided into three classes. 
In the first class will be placed airmen who are 
never affected by altitude fatigue and who can 
ascend and fight anywhere their planes will 
mount. 

In the next class will be those whose mental 
faculties are dulled by high altitude. 

In the last, or third, will be those who faint 
under the stress. 


Captain D. McK. Peterson, a young Princeton 

graduate, who is giving an excellent account 

of himself with the American Air Service in 
France 


To Train Carrier Pigeons 


Kelly Field, San Antonio, Texas, has com- 
menced the training of carrier pigeons. One 
hundred and fifty birds have been received to 
start with. They will be taken up in aeroplanes 
and, after messages have been attached, they 
will be thrown from the machine. They will be 
trained gradually to return to their specially con- 
structed loft where when a bird enters, a bell 
rings. The flight of each bird will be timed and 
only those which shew ability to fly straight home 
will be kept for breeding purposes. 

The training will be in charge of Sergeant Os- 
car A. P. DeVaux, 615th Aero squadron, who 
acted as the head of this branch for the Bel- 
gians at the beginning of the war. Lieutenant 
W. C. Couch, assistant-adjutant, will supervise 
the training. 


Chanute Field News 


Reveille hour has been changed so that now 
the occupants of Chanute Field tumble out of bed 
at four thirty A.M., and the flying starts at 
5:50. The teaching of formation flying has 
been started. The Bloomington Chamber of 
Commerce has constructed a flying field close to 
the city for the fliers from Chanute Field to use. 
They have erected a flagpole in the center of a 
fifteen foot circle to show the direction of the 
ground wind. The circle is easily visible at 1,500 


feet up. Under the recent order of the Director 
of Military Aeronautics the non-flying officers of 
the Field are being taught to fly. 


Lewis Gun First 


London.—In the House of Commons J. I. 
MacPherson, Under-Secretary of the War Office, 
reported for the committee appointed to test 
various machine guns. He said the committee 
had placed the various guns examined in the fol- 
lowing order: 

First, Lew:s. 

Second, Light Hotchkiss. 

Third, Madsden. 

The decision was unanimous. 


American Airmen in France 


A despatch from the Headquarters of the 
Italian Army dated June 23 says: Lieutenant 
Clarence Young, of the American Aviation 
Forces, while making a flight was compelled to 
descend within the Austrian lines. His comrades 
who saw him make the landing assure Head- 
quarters that he was not injured. 


According to La Liberte, American aviators on 
the night of June 22-23 carried out an aerial raid 
on German territory, when they bombed Metz- 
Sablons station and started a big fire. 


Moving Pictures from Aeroplane 


The Rivoli Theater on June 23 introduced a 
new form of bill when it gave a number of reels 
showing the American aviators training at Miami, 
Fla. These became thrilling when there was 
shown a series taken by QO. M. S. John M. 
La Monde, U. S. M. C. These pictures were 
taken while the aeroplane in which the camera 
was mounted did a series of loops, sideslips and 
nosedives. 


French “‘Ace” Ends Flight from Canada 


Lieutenant Georges Flachaire, the French 
“Ace,” who left Montreal, Canada, on June 19, 
arrived at Cleveland on Sunday night, June 23. 
He made two stops, one at. Buffalo of two days, 
and one at Erie for one day. 


Lawn Féte for Aviators’ Athletic Fund 


A lawn féte will be held on July 6 at Mr. 
Mortimer L. Schiff’s country home, Oyster Bay, 
Long Island, for the purpose of raising funds to 
provide athletic equipment for the training sta- 
tions of aviators. One hundred and fifty avia- 
tors are expected to be present. The féte will be 
followed by a dance. The visiting aviators will 
be entertained for dinner at numerous nearby 
country homes and then motored back for the 


dance. Mrs. Charles A. Van Rensseler is in 
charge of the arrangements. Mrs. Edward 
McKenna is chairman of entertainment. Other 
women interested in the entertainment are: 


Mrs. Thos. Hitchcock, Mrs. John S. Phipps, 
Mrs. Henry H. Duryea, Mrs. Patrick A. Valen- 
tine, Mrs. John Willys, Mrs. French Vanderbilt, 
Mrs. Charles S. Whitman, Mrs. E. Henry Harri- 
man, Mrs. William E. Benjamin, Mrs. Horatio 
N. Slater and Mrs. Marshall Russell. 


Ten New Flying Fields for Long Island 


Mineola, L. I—Because of the limited space 
open for landings on the flying field here, the 
Government will establish ten new aviation train- 
ing stations in different sections of Long Island. 


Eddie Rickenbacher ready for a flight in pursuit of Boches, which he seems to be able to 


outwit in excellent fashion 
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Gasoline Tax Rumors Untrue 


Washington.—Reports that a high tax on gaso- 
line used for passenger cars and motor trucks 
will be placed in effect in July or August, 1918, 
are untrue. These reports, published by papers 
throughout the country, are the result of a 
speech made in Congress advocating such a tax. 
There has been no bill prepared for it. 


To Increase Spruce Production 


Production of spruce for aero- 


Washington. : 
increased by the addition of 9,000 


planes will be 


workers to the present ranks. Provost Marshal 
Crowder sent out a call for 9,000 limited service 
men of draft age. These men will be sent to 
the Northwest. 


Big Liberty Plane Production in Detroit 


Detroit.—Detroit is producing 92% per cent 
of all Liberty engines contracted for and at 
least one-third of the battle plane supply, accord- 
the Detroit Real 


ing to a statement issued by 

Estate Board. It is estimated that 19,000 Liberty 
engines will be completed in Detroit before 
Sept. 1, the contract time It is also estimated 
that within 4 months Detroit will be producing 


not less than 50 complete battle planes daily 


May Stabilize Oil Price 


Washington.—Measures to stabilize the price 
of crude oil may be adopted by the Oil Division 
of the Fuel Administration. Mark L. Requa, 
Oil Director, has asked the national petroleum 
war service committee to co-operate with him in 
the development of a plan which will stimulate 
maximum production and give reasonable earn- 
ings. 


The Fuel Administration authorizes publica- 
tion of the following: 
“Owing largely to the press reports regard- 


ing the action of the War Industries Board in 


taking over the entire steel production of the 
country for Government requirements and not 
making clear the point that the term ‘Govern- 
ment requirements’ included all essential re- 
quirements not ordered directly by the Gov- 
ernment for Government use, a wrong impres- 
sion has been created in the minds of consumers, 
such as oil producers, for instance, and _ they 


seem to think that the action of the War Trade 
Board is going to have the effect of curtailing 


Motor truck and aeroplane trailer at one of the French aviation centers 


and even shutting off completely the supply of 
these essentials, and this has resulted in more 
or less of a scramble to cover their requirements 
on orders in excess of their real needs and also 
in the hoarding of materials, which, in its turn, 
results in inequitable distribution and profiteering 
in price. 


“The effect of the action of the War Indus- 
tries Board should be exactly opposite. The 
taking over of the steel production by the Gov- 
ernment and the allocation of that tonnage to 
essential industries only is calculated to increase 
greatly the supply of essential products, and, of 
course, the production of oil and gas and of all 
kinds of oil well supplies used in that produc- 
tion or in the pipe line transportation of same 
has already been classed by the War Trade 
Board as highly essential to the Government 
program in the prosecution 6f the war; there- 
fore, their action is going to be a very great 
assistance in immediately relieving the shortage 


that has existed in a few items, such as wire 
rope, tubular goods and boilers. 
“At the same time is should be thoroughly 


understood that every pound of steel or other 
essential commodity that is diverted from use 
in the building of ships, aeroplanes, and muni- 
tions has a proportionately retarding effect upon 
the completion of the Government’s program, 
and therefore no truly patriotic citizen will 
consume these valuable commodities wastefully.” 


U. S. A. Steel Propeller 


The American National Advisory Committee 
on Aeronautics is inviting engineers to give 
their attention to the question of producing a 
steel air-screw of variable pitch. The first 
requisite is for a propeller which will enable 
an engine to maintain constant speed at all alti- 
tudes, while the second requisite is that the air- 
screw be constructed of steel, because it is 
believed that this will be the ultimate material 
for propellers. Designs, photographs, and brief 
descriptions should be sent to the National 
Advisory Committee for Aeronautics, Munsey 
Building, Washington, D. C 


New Mechanics Handbook 


Fred H. Colvin has just completed his ‘‘Air- 
craft Mechanics’ Handbook” of 402 pages and 
193 illustrations. 

This book represents what the author believes 
to be the best practice known at this time in 
the aeroplane industry and contains many sug- 
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which are valuable to the aircraft 

The purpose of the book is to make 
the facts available to the aircraft mechanic and 
inspector in the shortest time. 

The first part of the book deals with the 
construction of the aeroplane and _ its theory. 
One chapter is devoted to the S. A. E. aeroplane 
standards, The materials that go into the aero- 
plane are discussed. The author gives several 
chapters to detailed description operation and 
characteristics of various types of engines. Fol- 
lowing this is a chapter on notes and instruc- 
tions to Government inspectors of aeroplanes 
and aeroplane engines. Specifications describ- 
ing the design, construction, equipment and re- 
quirements, of a military aeroplane adapted to 
advanced school instruction in land flying are 
included. The details, dimensions and the 
method of assembly of training planes follow. A 
long and interesting section describes the meth- 
ods of training used at Camp Borden, Ontario, 
Canada. It also includes a description of the 
camp. The instruments and accessories such as 
the tachometer, clinometer, banking indicator 
and Lewis machine gun are taken up carefully. 
The last two sections are composed of useful 
tables, diagrams and terms used in aeronautics. 
This book can be secured at the Aeronautic 
LE 280 Madison Ave. Price, $3.20 post- 
paid. 


gestions 
mechanic. 


Balloon for Propaganda Distribution in Ger- 
many Gets Tryout at Omaha 


Omaha, Neb.—Colonel Hersey, commander at 
Ft. Omaha Balloon School, stated that the first 
flight of a new balloon to be used in spreading 
propaganda in Germany was a success. The bal- 
loon is equipped with a clock device to distribute 
circulars. The first balloon was sent away June 
6 and distributed Red Cross circulars all the 
way to Elmo, Mo. 


Colonel Hersey said more tests will be made 
before the balloons are sent to do their work of 
“peddling the truth” to Germans. 


Templeton Director of Industrial District 


Detroit—Allan A. Templeton, former presi- 
dent of the Detroit Board of Commerce, and 
president of the Detroit Seamless Steel Tubes 
Co., has been made director of the Detroit indus- 
trial zone. He will have general supervision of 
the production of war materials in this zone. 
Detroit is the center of one of the 20 zones 
into which the United States has been divided 
by the War Industries Board, for the purpose 
ot ee the manufacture of munitions. 
The limits of the Detroit zone have not been 
announced. 


Personal Pars 


_ Archer A. Landon, vice-president of the Amer- 
ican Radiator Co. and well known in the man- 
ufacturing world, is now head of the Production 
Division of the Aircraft Production Board. More 
than 20 years ago he joined the American Radi- 
ator Co. as a machinist and after a few years 
was appointed manager of the smaller plants. 
Later on his promotions made him assistant 
general superintendent of plants. Three years 
ago Mr. Landon was elected vice-president of 
the company in charge of production. 

F. B. Stearns, chairman of the board of di- 
rectors of the F. B. Stearns Co., is president 
and treasurer of the Stearns Aero Parts Co., 
recently organized in Cleveland, O. 


SERVICE BUREAU 
COMMITTEE ON 
PUBLIC INFORMATION 


FIFTEENTH AND G_ STREETS 
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NATIONAL ADVISORY COMMITTEE PRESENTS 
THIRD ANNUAL REPORT 


visory Committee for Aeronautics, reviewing 

the activities, and embodying much of the 
scientiic work of the committee to June 30, 
1917, has just been made public. It includes a 
message of the President announcing the trans- 
mission of the report for the consideration of 
Congress. The President states that the esti- 
mates of the committee, together with its plans 
to enlarge facilities contemplated through its 
laboratories and scientitic statf at Langley Field, 
outlined in the closing paragraph of the report, 
have his hearty approval. 
_. The report reviews the activities of the com- 
mittee during the past year, the work accom- 
plished in the study of scientific problems, the 
assistance rendered by the committee in con- 
nection with aerial preparedness for war, and 
in the development of the aircraft industry to 
meet the demands of the Government, and con- 
tains a statement of expenditures, estimates for 
the fiscal year 1919, and certain recommendations 
for the consideration of Congress. Technical 
reports covering the various subjects under in- 
vestigation during the past year are submitted as 
appendices. 

The National Advisory Committee for Aero- 
nautics was established by Congress by an act 
approved March 3, 1915. Under the law, the 
‘committee is charged with the supervision and 
direction of the scientific study of the prob- 
lems of flight, with a view to their practical solu- 
tion, the determination of the problems which 
should be experimentally attacked, their investi- 
gation and application to practical aeronautics. 
The committee is also authorized to direct and 
conduct researches and experiments in aeronau- 
tics in such laboratory or laboratories as may be 
placed under its direction. 


Wee third annual report of the National Ad- 


Personnel of the Committee 


The committee has twelve members, appointed 
by the President. As authorized by Congress, 
the personnel of the committee consists of two 
members from the War Department, from the 
office in charge of Military Aeronautics; two 
members from the Navy Department, from 
the office in charge of Naval Aeronautics; a rep- 
resentative each of the Smithsonian Institution} 
of the United States Weather Bureau, of the 
United States Bureau of Standards, and not 
more than five additional persons acquainted 
with the needs of the aeronautical science, either 
civil or military, or skilled in aeronautical engi- 
neering or familiar with the allied sciences. 


During the past year the two naval members 
of the committee, Capt. Marks L. Briston, 
U. S. N., and Naval Constructor Holden C. Rich- 
ards, U. S. N., resigned on account of transfer 
to duty away from Washington, and Brig.-Gen. 
Geo. C. Scriven, U. S. A., resigned on account 
of retirement. To fill the vacancies thus occa- 
sioned the President appointed the following 
members: Rear Admiral D. W. Taylor, chief 
constructor, U. S. N.; Lieut.-Com. J. H. Powers, 
U. S. N.; Lieut. Carter V. E. Clark, Signal 
Corps. Dr. S. W. Stratton succeeded Naval 
Constructor Richardson as secretary. The an- 
nual meetings of the Advisory Committee are 
held in October and the semi-annual meetings in 
April. 

For carrying out the work of the Advisory 
Committee the regulations provide for the elec- 
tion annually of an executive committee to con- 
sist of seven members. The executive commit- 
tee, as organized on Oct. 9, 1917, is as follows: 


Dr. Charles D. Walcott, chairman, secretary 
Smithsonian Institution. 

Dr. S. W. Stratton, secretary, director Bureau 
of Standards. 
Dr. Jos. S. 
University. 
Prof. Charles S. Marvin, chief U. S. Weather 
Bureau. 

Dr. Michael I. Pupin, physicist and electrical 
engineer, Columbia University. 

ee ei Geo. O. Squier, chief signal officer 
my. 

Rear Admiral D. W. Taylor, chief constructor 
U.S. Navy. 

Dr. W. S. Durand, chairman National Advis- 
ory Committee for Aeronautics, additional mem- 
er. 
_ The executive committee held monthly mee‘ 
ings throughout the year, and thirteen special 
meetings in addition. 


Ames, Physicist, Johns Hopkins 


Great Variety of Work 


A good idea of the variety of the work that is 
. being carried on by the committee may be ob- 
tained from the following list of sub-committees. 
It should be pointed out that the membership of 
sub-committees is not limited to members of the 
advisory committee: 
Aerial Mail Service, Maj.-Gen. Geo. O. Squier, 
chairman; Aerial Torpedoes, Lieut.-Com. J. H. 


Powers, chairman; Aircraft Communication, Dr. 
Michael I. Pupin; Aeroplane Mapping Commit- 
tee, Maj.-Gen. Geo. O. Squier, chairman; Bibli- 
ography of Aeronautics, Prof. Charles F. Marvin, 
chairman; Buildings, Laboratories and Equip- 
ments, Dr. S. W. Stratton, chairman; Civil 
Aero Transport, Dr. W. S. Durand, chairman; 


Design, Construction and Navigation of Air- 
craft, Maj.-Gen. Geo. O. Squier, chairman; 
Aeronautic Instruments, Dr. Jos. S. Ames, 


chairman; Edivorial, Dr. Jos. S. Ames, chairman; 
Foreign Representation, Dr. Chas. D. Walcott, 
chairman; Free Flight Tests, Prof. John F. 
Sayford, chairman; Governmental Relations, Dr. 
Chas. D. Walcott, chairman; Helicopter of Di- 
rect Lift Aircraft, Dr. W. S. Durand, chairman; 
Nomenclature for Aeronautics, Dr. Jos. S. Ames, 


chairmen; Patents, Dr. Chas. D. Walcott, chair-~ 


man; Policy, Prof. John F. Sayford; Power 
Plant, Dr. S. W. Stratton, chairman; Quarters, 
Dr. S. W. Stratton, chairman; Radiator Design, 
Naval Constructor H. D. Richardson, chairman; 
Relation of Topography to Aeronautics, Prof. 
Chas. F. Marvin, chairman; Sites for Experi- 
mental Fields, Dr. Chas. D. Walcott, chairman; 
Special Committee on Engineering Problems, Dr. 
W..S. Durand, chairman; Investigation of Mate- 
rials, Dr. S. W. Stratton, chairman; Light Al- 
loys, Dr. G. K. Burgess, chairman; Stee! Con- 
struction for Aircraft, Dr. W. S. Durand, chair- 
man. 

Office and headquarters of the committee are 
located in rooms 515-519 Munsey Building, Wash- 
ington, D. C. Its technical work is carried out 
in various laboratories and shops belonging to 
the Government and to universities. To carry 
out the highly scientific and speciat investiga- 
tions contemplated in the act establishing the 
committee the latter has contracted for a re- 
search laboratory to be erected _on the Signal 


Corps Experimental Station, Langley Field, 
Hampton, Va. This will be a two-story, red 
brick building, 126 -x 52 ft. in dimensions. 


Among the departments of the laboratory will 
be a machine shop with structural testing labora- 
tory, pattern shop, executive offices, drafting 
rooms, photographic, physical and chemical labor- 
atories. There is also room for two wind tun- 
nels which are contemplated for the near future, 
and engine-test sheds will be erected in a con- 
venient location. % 


Situation First Reviewed in March, 1917 


In the latter part of March, 1917, when war 
with Germany seemed imminent, the committee 
reviewed the condition of the aeronautic indus- 
try, the facilities then existing in this country 
for meeting the requirements of the Government, 
the possibilities of adequate expansion, and the 
then patent situation and its influence on the 
aeronautic industry. A sub-committee was ap- 
pointed to co-operate with representatives of air- 
craft manufacturers and to investigate all prob- 
lems relating to quantity production of aircraft 
for the Government. After careful study, the 
Advisory Committee submitted recommendations 


Crating an aeroplane for railroad transport. 


to the War and Navy Departments for increas- 
ing production and for the adoption of a pro- 
gram covering the next three years. 


Early in April the chairman of the Exec- 
utive Committee recommended to the Council 
of National Defense the appointment of an 


Aircraft Production Board, whose duties would 
be to consider and deal with problems arising 
in connection with quantity production of air- 
craft. The committee had previously undertaken 
a census of the production facilities of manu- 
facturers of aircraft and aeronautic instruments, 
and this information was made available to the 
Aircraft Production Board. Another recom- 
mendation made was the appointment of a joint 
technical committee of the army and navy for 
determining specifications and methods of inspec- 
tion for all aircraft requirements for the two 
services. 

The committee took the initiative in organiz- 
ing ground schools for the preliminary train- 
ing of aviators and in determining the curric- 
ulum and methods of carrying on this instruc- 
tion. A special commission was sent to Canada 
to study the methods of training at the Camp 
Borden Military School of Aeronautics at 
Toronto. On recommendation of the commit- 
tee the War Department selected the following 
six colleges for the establishment of ground- 
school training in aeronautics: Massachusetts 
Institute of Technology, Cornell University, Ohio 
State University, Illinois University, University 


of Texas and University of California. Later, 
Princeton University and Georgia School of 
Technology were- added. In May, 1917, the 


committee suggested that flying fields be named 
in, commemoration of individuals who had ren- 
dered conspicuous service or contributed to the 
development of aeronautics, and that aviation 
schools established in Dayton, Ohio, Champaign, 
Tll., and Detroit, Mich., be named in honor of 
Wilbur Wright, Octave Chanute and Lieuten- 
ant Selfridge respectively. In response to re- 
quests from the War Department the executive 
committee gave it as its opinion that all parties 
and Governmental agencies connected with the 
development of the air service were co-operat- 
ing in an efficient manner, and that nothing 
would be gained by the establishment of a De- 
partment of Aeronautics. It was on the recom- 
mendation of the committee that the Manu- 
facturers’ Aircraft Association was formed early 
in 1917. In March, 1917, Dr. J. S. Ames, a 
member of the committee, was delegated to 
accompany the National Research Council on its 
trip abroad, with the object of obtaining detail 
information on scientific matters relative to the 
war. 

In order to further develop contact with the 
service of information abroad several members 
of the British Royal Flying Corps and the French 
Air Service were appointed associate members. 
The committee also co-operated with the War 
Department in bringing sample forms of aero- 
planes from Europe for use in developing new 
designs here. ° 

(Continued on page 796) 
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AERONAUTICS DOMINATE S. A. E. SUMMER 


MEETING 


Engineers at Dayton Devote Major Part of Time to Discussion of Aeroplanes, Aero 
Engines, and the Aircraft Program 


HE Summer Meeting of the Society of 
| Automotive Engineers, held at Dayton, June 

17-18, proved conclusively that the questions 
receiving major attention at the present time are 
aeronautical. Nearly three-quarters of the big 
convention pavilion in the midst of the 450-acre 
park was filled with aeroplanes, engines, parts of 
wings, etc There were 1,200 members and 
guests in attendance, and all enthusiastic 
about the arrangements and program, A general 
idea of the latter may be had from the following 
schedule: 


were 


Saturday, June 


10:00 A.M. Meeting of eight divisions of 
Standards Committee at Dayton Engineers 
Club. 

Sunday, June 16 

10.00 A.M. Meeting Standards Committee, Day 
ton Engineers Club. 

1:00 P.M. Meeting S. A. E. Council, Dayton 
Engineers Club 

8:00 P.M. Section Conference, Dayton Engin- 
eers Club 

Monday, June 17: 

9:00 A.M Registration and Badges, entrance 
Triangle Park. 

9:30 A.M. Exhibits in meetings pavilion. 

a—Aeroplane Engines 
b—Aeroplane Wings & Parts 
c—Liberty Engine & Parts 

10:00 A.M Business Session. Meetings pavilion 

i—President remarks 


b—Treasurer’s report 
c—Membership Committee’s report 
d—Section Committee 
e—Publication Committee 
f—Election Nomination Committee 
g—Const. amendments 

h—New business 

i—Standards Committee report 


12:30 Noon. Luncheon, dining hall, Triangle 
1:15 P.M. Machine firing through propeller 
i:30 P.M. Petroleum refining, paper and dem- 


onstration. C. W. Stratford 
3:00 P.M 
purpose s. 

a—S. E. Sargent 
b—P. L. Scott 


Heavy oil engines for automotive 


4:00 P.M. Aeroplane demonstrations over park 
a—Aeroplane raid on trenches 
b—Formation flying 
c—Stunt flying 
d—Manuevers 
€ Bombing 

Opportunity for examining engine and plane 
exhibits in meetings pavilion 

7:00 P.M Orville Wright dinner, dining hall 

in Triangle Park 

10:00 P.M. Movies in front of baseball stand, 

Triangle Park 
Possibly illuminations 


President Kettering, of the Society of Aero- 
nautic Engineers. 


Tuesday, June 18: 
9:00 A.M. Meetings pavilion open for examin- 
ation of aeroplane engines, planes and Liberty 
engine exhibits. 


9:30 A.M. Demonstration Mfg. machine in 
Triangle Park. 

10:00 A.M. Address, Propeller design—F. W. 
Caldwall. 

10:20 A.M. Address, present day problems in 
aeronautics—W. B. Stout. 

10:50 A.M. Address, Aeroplanes of today—F. 


Faurote. 


Orville Wright, pioneer aeroplane inventor, 
who was tendered a remarkable testimonial 
dinner by the S. A. E. 


11:20 AM. Address, Comparison of Aviation 
engines 
Lewis 
11:45 A.M Possible report on Liberty engine 
tests. 
12:30 Noen Luncheon, dining hall, Triangle 
Park. 
1:30 P.M. Reports on international aircraft 


conference. 
a—C. M. Manly 


b—D. H. Ehrman 
c—C. F. Clarkson 
Po Tedd f ymposium on tractor development. 
a—C. M. Eason 
b—D. F. Davies 
c—R. O. Hendrickson 
d—Dent Parrett 


e—Others not decided upon 


Standardization in transport ve- 


Crossley, England. 
b—Capt. Vandevelde, France. 
4:00 P.M.—Demonstrations and 
a—Farm tractors 
b—Ordnance vehicles 
c—Quarter vehicles 
d—Medical corp vehicles 
e—Miscellaneous 
Wednesday, June 19: 

Dayton Factory visits. 

The aeronautic exhibits included ten war aero- 
engines, the Liberty, Rolls-Royce, Renault, de- 
scribed on another page of this issue; the His- 
pano-Suiza, the Mercedes, the Benz, the nine- 
cylinder Le Rhone and others. There were four 
Geese aeroplanes. The new De Haviland bat- 
tleplane with its four_machine guns created great 
interest, as did the Spad and German Rumpler. 
The original Wright machine, first flown in 
1910, had a place of honor. The exhibits were 
arranged in such a way that the closest inspection 
could be made of the machines. 


exhibits. 


A dissembled Liberty motor was shown—every 
part from the smallest bushing to the crankshaft. 
A dissembled De Haviland was also shown. 


It is not surprising that with such an atmos- 
phere there should have been uttered by speak- 
ers at the Orville Wright dinner and at the 
other sessions so many expressions that deserve 
permanent places in automotive engineering his- 
tory. 


President Kettering was the vivacious leader; 
in fact, he was rena effervescing all the time. 
He wound up the meeting with a sermon on farm 
tractors by declaring that we are in the ex-cart 
stage of the automotive industries and that we 
must build better tractors for the farmers and 
stop over-selling them. 


Our program of the last year in aviation came 
in for a tidal wave of praise. Howard E. Coffin, 
recent head of the Aircraft Production Board, 
attended most of the sessions and was the star 
speaker at the Orville Wright dinner. He is as 
firm a believer as ever in what has been accom- 
plished in the past year and told how our _train- 
ing aviators are to-day averaging 220,000 miles of 
flying per day, which nearly equals nine trips 
around the world each day. In three months we 
will be producing in a dozen plants nearly 100 
Liberty engines per day and yet in England they 
are only producing 50 per week of a well-known 
engine that we have been criticized for not manu- 
facturing. Had we taken up the manufacture of 
the engine last year, when we started develop- 
ing the Liberty, we would not have been in pro- 
duction as we are to-day. 


European nations gave us a year to get into 
aviation engine production, but we are into pro- 
duction in eight months. The, error we have 
made in our aviation program was that of too 
great optimism last summer, when we announced 
that we could do more than was humanly possible. 

There have been seventeen different aeroplane 
investigations this year, and in every case ex- 
cepting some in progress at present the investi- 
gators have given up in despair because of the 
magnitude of our aviation program. 

Major Jesse G. Vincent told how fast the 
Liberty engine is by a comparison with an engine 
used in a motor truck, the same engine used in 
a light racing car and in a touring 
Director Stratton of the Bureau of Standards 
gave his explanation of its speed by asking how 
fast is a locomotive and answered it by saying: 


“That depends on the load it has to carry. 
If the Liberty engine is in a single-seater fighting 
plane it has very high speed. If in a two-man 
fighter it has a slower speed. If in a day 
bomber it is still slower and if in a night bombing 
plane that must cover long dis‘ances, carry heavy 
loads of bombs and remain in the air for many 
hours, its speed may not be over 90 miles per 
hour.” 

F. G. Diffin, one of the delegates of the 
S. A. E. to the International Aircraft Conference 
in London last February, declared that as a 
nation we underestimate the fighting strength of 


Howard E. Coffin, who brought an optimistic 
message to the conference. 
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Elmer A. Sperry, of gyroscope fame. 


Germany in the air, and that she is preparing to 
build in tens of thousands; that at present Eng- 
land and France have practically reached their 
limit of aircraft production and we must hence- 
forth carry the burden. ; 


The Professional Session 


In opening the first professional session of the 
S. A. E. meeting President Kettering laid em- 
phasis on the fact that all the displays on the 
ground were not of a commercial nature, but 
were gathered to serve an educational purpose. 
There had been no intention, he said, on the 
part of the Society to achieve any other aim 
than to educate the various industries which 
would be of service to the Government in the 
conduct of the war. i x 

The aim in securing papers for the meeting 
Mr. Kettering said, had been to spread informa- 
tion on the various lines of engineering develop- 
ment work foremost at the present time. In this 
connection a word might be said regarding the 
activities of the Society. It was surprising to 
find how many people outside of the Society knew 
nothing of its existence. There 
were some who were using the 
data sheets of the Society and 
at the same time cursing the So- 
ciety itself. It should be the ob- 
ject of the membership to get the 


people of the country to know 
that within the Society of Auto- 
matic Engineers was _ contained 


the talent that had made possible 
the automobile of to-day. The ‘So- 
ciety, Mr. Kettering said, had 
been loved and damned almost in 
the same breath, which was large- 
ly caused by lack of understand- 
ing of the motives behind its 
work. To overcome the antagon- 
ism with which the Society had 
met, the management had de- 
viated slightly from established 
practice in arranging the pro- 
gram for this meeting. 


Aeronautic Division Report 


The serving wire for non-flexible 


Single-strand steel cable now 
recommended is 0.0204-in. soft- 
steel tinned wire. It has been 
found that 0.08180-in. wire per- 


mits the use of a thimble having 
the same nominal size as the 
cable, whereas with the 0.0204-in. 
wire a thimble one size larger is 
necessary. The 0.0180-in. size is 
therefore recommended. 


Air Craft Screws and Bolts 
Aircraft bolts are usually long, 


and pass through wood, so that 
the fine tolerances specified for 
automobile screws, which pass 


through metal, are not required. 
The full strength of the aircraft 


bolt must be maintained, and 
therefore the maximum limit 
should be the nominal diameter 


with a normal manufacturing tol- 
€rance. In view of this condition 
it is recommended that the nomi- 
nal maximum diameter be main- 
tained, with tolerances as follows: 

Sizes No. 4 to 10 inclusive, 
plus 0.000, minus 0.003 in. 

In sizes No. 12 to % in. in- 


clusive, plus 0.000, minus 0.004 in. 

In sizes 9/16 to 3% in. inclusive, plus 0.000, 
minus 0.005 in. 

Aircraft Bolt-head and Nut Dimensions 

Thorough tests have been made of many bolt- 
heads and nuis of various thicknesses and grades 
of steel. As a result it is recommended that the 
practice for determining bolt-head and nut dimen- 
ions be as follows: 

Full-strength nuts shall have a thickness equal 
to three-quarters of the bolt diameter. 

Full-strength bolt-heads shall have a thickness 
equal to one-half the bolt diameter plus 1/32 in. 

Thin nuts for shear bolts shall have a thickness 


equal to one-half the bolt diameter for %4 in. 
and larger. f 
Check nuts shall have a thickness equal to 


one-half the bolt diameter for %4-in. and larger. 

In view of this it is recommended that the 
practice stated above shall govern bolt and nut 
design, but that dimensions for all thin aircraft 
nuts in sizes. smaller than %4 in. shall be in ac- 
cordance with S. A. E. full strength plain-nut 
practice. 

Aircraft Bolts Thread Pitches 

Pitches for bolt sizes No. 8 to 3% inclusive have 
been recommended, but exception has been taken 
to the 12-32 size by both the Army and Navy, it 
being asserted that this should be 12-28 to cor- 
respond to the A. S. M. E. pitch. At the time 
the recommendation was made, the majority of 
aircraft manufacturers were using the 12-32 pitch 
and in order not to interfere with production it 
was decided that it should be used as a war 
measure. 

As both the Army and Navy had issued speci- 
fications calling for the 12-28 pitch, it is recom- 
mended that the 12-32 pitch be changed to 12-28 
for all S. A. E. aircraft screws and bolts in order 
to unify American aircraft practice. It is also 
recommended that aircraft bolt sizes 4-48 and 
6-40 be added to the list of S. A. E. aircraft 
screws and bolts. 


Recent A. L. A. Library Service in the Navy 

At the Naval Training Station at Newport, 
R. I., the “House that Jack Buitl” is being 
equipped as a regular library, by the Training 
Siation and the American Library Association in 


co-operation. The work the direct 
supervision of Dr. Edwin librar-an of 
the Naval War College. ulding will 


hold about 10,000 books. : ; 
At Pelham Bay Naval Training Station, Miss 
Blanche Galloway is in the library 


charge of 
work. Furiher developments in the service at 


this point are expected in the next month or 
two. 

The Mare Island Navy Yard will have an 
A. L. A. librarian within the next few weeks. 


NDERWOOD 


Coker F. Clarkson, under whose general-managership the S. A. E. 
has just concluded its most successful Summer Conference 


Charles M. Manly, pioneer aeronautic engineer, 
chairman of the Standards Committee. 


Mr. W. B. Reese, at one time Post Librarian at 
the Presidio, in San Francisco, will be in charge. 
A small library headquarters building has been 
authorized. c 

_.Mr. Paul M. Paine, librarian at Syracuse Pub- 
ilic Library, is organizing the library work in 
the Naval, Marine and Military stations and 
camps in the vicinity of Charleston. He will 
gave general supervision also over the library 
work at Paris and. : 
_At Pensacola Naval Station, Mr. F. W. Jen- 
kins, librarian of the Russell Sage Foundation, 
New York City, is in charge of the library. 


Plants Combine to Aid in Winning War 
Atlantic City—The basis for a federation of 
all the industries of the nation as a forward 
step In winning the war was inaugurated at the 
War Convention on June 12. Manufacturers 
Tepresenting New York, Pennsylvania, New Jer- 
sey, Connecticut, Massachusetts ard Delaware 
a.tended the meeting. 
The federation, speakers said, would embrace 
300,000 industrial plan:s employ- 
ing upward of 10,000,000 men, 
with a capitalization of billions of 
dollars. The problems of safe- 
guarding business interests after 
peace has bene declared also was 
under consideration. 
Manufacturers representing 
about thirty thousand plants in the 
six States agreed upon the funda- 


mental details of the Federation. 
The plan will be pushed through- 
out the country. In urging this 


action Austen Colgate, of Jersey 
City, said: r = 

_ “Give us an organization of this 
kind, linking manufacturers of this 
country in one federation and 
there will be no problem during or 
after the war that we cannot 
solve.”’ 

A resolution was adopted by the 
manufacturers pledging to Presi- 
dent Wilson their unfaltering sup- 
port. 


“Ace” Flies Over Lakes 


Montreal.—Lieutenant Flachaire, 
the French “Ace,” who has been 
assisting in French patriotic work 
here, left in his aeroplane for 
Cleveland at 11:30 A. M. on June 
19. He planned to follow Lakes 
Ontario and Erie, and to make the 
trip in less than four hours. 


To Sift Flying Accidents 


Washington.—The Senate Sub- 
Committee on Aircraft is to in- 
quire into the causes of the numer- 
ous accidents resuling in the 
deaths of student aviators. Chair- 
man Thomas wrote Secretary of 
War Baker for the names of all 
men killed or injured in flying ac- 
cidents, and the dates and places, 
together with the make of the ma- 
chine, the kind of engine, and all 
o‘her available data in each case. 
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PRESENT-DAY PROBLEMS IN AERONAUTICS’ 


N attacking any problem for action and for 

I real results three steps always are necessary. 
First, one must know what to do. 

Second, he must find out by research and 


analysis how to do it. : 

Third, by organization and executive control 
he must do it. ‘ 

No one of these three divisions can be left out 
and still get really efficient action. : 

When the war started America, owing to the 
patent situation, had small knowledge of air- 
craft, aircraft designs or aircraft manufacture. 
The firms operating were few and of small 
talent. To enter the aeroplane business at that 
time was merely to invest in a lawsuit. 4 

Europe having been at war for some time, 
had developed fighting aircraft, regardless of 
hindrances, and had seen, too, a certain amount 
of strategic possibility. In the time available 
there was no opportunity for us in America to 
learn, more than in a perfunctory manner, just 
what it was we had to do. The nation and some 
of its patriots were confronted with the problem 
of handling all three divisions of action at once, 
being actually organized and doing the job at 
the same time that they were learning what they 
had to do, and further getting their first educa- 
tion as to how to do it, ; 

With all this in view and the confession of a 
colossal ignorance, not of anybody but of every- 
body in America so far as aircraft were con- 
cerned, it is a great credit to those who finished 
the first stage of aircraft production for war 
that they could do so tremendous a job in so 
short a time. 

When one remembers that within one year a 
mushroom organization was confronted with the 
task of spending judiciously more money than 
was spent on the Panama Canal in eight years, 
one has a vision of what a real man’s job this 
was. 

When one adds to this the tremendous ineffi- 
ciency forced upon the organization by past con- 
gressional acts, which bound every movement 
with red tape and suspicion, he sees the task 
three times as hard to accomplish as though the 
work could have been done under industrial 
methods of centralized trusted authority. 

That to date in the aircraft program we have 
accomplished almost the impossible does not by 
any means prove that our problem is solved. We 
have spent the time to date learning “what air- 
craft are and how they are being built in Eu- 
rope. We have had little, if any, time to ab- 
sorb the necessary lessons relating to production 


and shipping requirements which as we have 
them, are different from those of our Allies 
abroad. 


With the present type of aeroplane construc- 
tion—an attempt to SOpy foreign designs re- 
quiring foreign types of labor—we may never 
be the help of the Allies in the air that we wish 


* Paper read before the summer meeting of 
the Society of Automotive Engineers. 
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By W. B. STOUT 


Technical Advisor, Aircraft Board 


to be. If America is to produce the cloud of 
ships which she has promised herself to put into 
the air, other means must be designed for 
building aircraft than those now existing. 

Aircraft design can be divided into 
major branches: 

First, aerodynamics or the air theory of the 
plane. 

Second, structure, which has to do with the 
materials and strengths of the different parts. 

Third, mechanical arrangement, which is 
coupled very closely with both. 

Fourth, production design. 
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A fifth, known as accessory design, might be 
added. 

Aerodynamics, in its fundamentals, is very 
simple. There is no final necessity for com- 
plicated mathematics in working out aeroplane 
problems. 

If one advances a flat plane against the air, 
as in Fig. 1, the center of wind pressure C will 
be at the center of the plate P. If this same 
plate, however, is tipped at an angle and sent 
forward against the wind, the center of pres- 
sure will move forward up against the leading 
edge. Since to support an object one must lift 
it from its center of gravity, this plane at an 
angle will not support itself, since the center of 
the weight of the plane is at CG or the center 
of the plate, while the center of pressure CP is 
at the front. This will cause the rear end of 


the plate to fall, and instead of flying through 
the air, it will whirl about and fall without 
support. 


As an illustration of this try to push a floatin 
board under water with a Stick. we prick 
down near one end of the board, that end will 
be forced into the water while the other end 
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will still float so that the stick will slide off the 
end of the board. If we push to one side or in 
front of the center of displacement or flotation, 
the board will go under the water only at the 
point on which we vad but if we place the 
stick at the center of flotation of the board, we 
can push it entirely under the water from this 
one point of support. 

In an aeroplane, there can be only one center 
of lift and one center of gravity, so that for 
free flight and puves balance, these must coin- 
cide, Fhus, in order to make the plate support 
itself, either the center of gravity must be 
moved forward by adding weight to the front 
edge of the plate until the CG coincides with the 
CP, or tail surface area must be added at a 
negative angle to bring the CP back to the CG. 
For all flight, it will be seen that the center of 
weight must coincide with the center of wind 
pressure of lift. In an aeroplane, in order to 
obtain flight, the wing surfaces at the front 
must attack the wind at a certain angle, known 
as the angle of incidence, shown at in Figs. 
2 and 3. If left to themselves, the wings would 
not take this angle, but would merely travel 
through the air undirected, as does a stick or an 
arrow. To give them the proper angle of in- 
cidence the tail surface T is given a negative 
angle, so that when T travels horizontally, the 
lifting or wing surfaces will be tilted at the 
certain angle of incidence X to give them lift. 

Aircraft must be designed for specific uses. 
If one is going to build a boat, the designer de- 
cides how fast he wants it to go, and how much 
load it must carry. Immediately he finds that a 
compromise is necessary, for if he builds a hull 
to give maximum lift or cargo capacity within 
its dimensions, he has lost speed possibilities and 
pee peealiced a slow-going craft. On the other 
hand, if he designs for speed, there comes im- 
mediately the problem o reducing the weight 
of all parts, fuel and cargo, in order to get 
sufficient flotation within the dimensions that 
are required for speed. The same analogy holds 
in present-day aircraft, and the wing curve of a 
plane is a fairly decent analogy to the boat. A 
deeply cambered or curved wing, of fairly 
thick section, gives great lift at steep angles, 
and is ideal for weight carrying. This type of 
wing curve is shown above in Fig. 3. If, how- 
overfi one designs for speed, he selects a wing 
better stream-lined and which disturbs the air 
less at flat angles. 


Speed and Wing Pressure 


Remember that at speed the pressure on the 
wing becomes greater per unit of surface area, 
and as the pressure becomes greater, the plane 
flies with a smaller angle of incidence. 

Thus, when the heavy lift wing shown in 
Fig. 3 gets up to speed, it takes a smaller angle 
and offers at once a great deal of resistance to 
forward travel through the air. To try to make 
a wate of this curve travel at speed is just as 
sensible, as I have said before, as to attempt to 
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'. Racing planes, 


GRAVITY 


fig. 1—Illustrating that the center of wind pressure on a plane 
and the center of gravity must coincide if the plane is to fly 


Fig. 3—A deeply oambered or curved wing, of fairly thick 

section, such as that shown at the top, gives great lift at 

eteep angles and is ideal for weight carrying. “The stream- 
lined wing of the races is shown at the bottom 


crowd power onto a canal boat and turn it into 
a racing yacht. The addition of power will do 
nothing but pile up a bigger wave in front of 
the gehip zal will add almost nothing to its 
speed. 

P This has been proved in certain types of 
planes; we have replaced 400-hp. engines by en- 
gines of 200 hp., but as a result of double the 
thrust, the gain in speed was only 3 or 4 m.p-h. 
As a contrast to this, we have taken the same 
engine in a much heavier plane, but fitted 
with a speed wing curve, and have driven it at 
tremendous speeds. 

This brings up one of the earliest ideas which 
was used to design planes for speed, and which 
was mentioned before the society last year by 
one of the speakers* from abroad. Although 
the heavy-lift type of wing cannot be driven 
to speed by the addition of power, yet the speed 
type of wing can be driven to greater lift by 
one of two methods, first by increasing the flyin 
speed, which means landing speed, and Leena 
by adding greater area to make up for the loss 
per square foot of lift. 
rather 


than having clipped 


A. E., Trans- 


*Wing Com. J. T. Seddon, S. 
actions, Vol. 12, Part II. 


FOR SAFETY MUST LAND - 
1. IN SMALLEST SPACE 
2.ON ROUGHEST GROUND 
3. AT SLOWEST SPEED 
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wings of heavy lift, tend toward large wing 
areas and light loading, but with the nicely 
stream-lined wing curves shown in Fig 3. 

In adding this wing area one must also add 

more wing area to lift the weight of the wing 
area he has just added, which is the equivalent 
almost of a dog chasing his tail. The additional 
weight per square foot in the wing is around 
three-quarters of a pound, yet, on account of the 
extra weight of this new wing surface also, one 
must figure a weight of 1% lb. per sq. ft. for all 
the wing surface added. 
_ Addition of weight on the wings, however, 
is not of much tremendous importance if one 
does not increase the flat-plate or parasite re- 
sistance, a point that I will explain later. 

If the designer increases the weight, how- 
ever, of the engine or body, known as the fuse- 
lage, he must add 3 lb. to his total for every 
pound of additional engine weight; either in 
extra wing structure, extra tank weight or fuel 
weight, or added truss. These figures are, of 
course, structural figures, but I give them to 
show how closely: structural, all the way through, 
are connected with the aerodynamic considera- 
tions, and that in changing the aerodynamic 
features one cannot for a moment forget the 
structural fundamentals that he must follow. 


Fig. 9—A comparison of the landing of high and low speed types of 


planes 


Fig. 2—Showing how the wing surfaces of a plane are 
tilted at the angle of incidence when the tail surface T 


travels horizontally 


PARASITE OR NON-LIFTING 
SURFACES 


ACTIVE OR LIFTING 
SURFACES 


40% 


Fig. 4—Showing the so-called parasite parts of an airplane 

which are necessary for structural or operating reasons but 

which add weight and resistance without contributing to the. 
lifting or supporting of the plane 


By developing the idea of increased wing sur- 
faces and greater penetration or speed pos- 
sibility on the part of the wing curve, we have 
been able to build aeroplanes of such wing effi- 
ciency that the wings have now become one 
of the least points or resistance at high speed, 
for the parasite resistance is dominant. 

Fig. 4 shows the so-called parasite parts of 
the aeroplane. These are the parts necessary 
for structural or operating reasons, but which 
offer resistance to forward travel without add- 


ing to the lift or support of the plane. They 
include struts, wires, landing gear, radiator, 
piping, exposed control wires, pulleys, body, 


tail surface edges, tail skid, and things which 
to the layman seem so trivial as to warrant no 
real thought. In a speed plane, however, the 
exposing of a water pipe from the engine to 
the top wing, might slow down the maximum 
speed of the plane 5 m.p.h. Adding stream-line 
wires in the place of round cables might add 10 
m.p.h. to the speed of the machine. 

n speed planes today, at maximum rate of 
travel, more than 60 per cent of the engine 
power and gasoline consumed is used up in 
forcing these parasites through the air, and 
only 40 per cent of the horsepower is usefully 
used. It is as though a speed boat going 


STRIKING ANGLE 


‘Fig. 10—Showing the difference in striking angle 
of planes with high and low centers of gravity 
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through the water, and having a beautifully 
stream-lined hull, should be forced to run a 
race with a log dragging behind, or ]ke a car 
in a race with the emergency brake set the whole 
time, wasting power for nothing. : 

The greates: problem today of the acronaane 
an 


cal’ engineer, both as to aerodynamics 
structure, lies in_the elimination of the para- 
site, or as the British call it, “flat-pla e”” re- 
sistance. 


While the aeroplane today contains essentially 
the same units of structure as in the beginning, 
yet the mechanical arrangement has varied as 
“new engines, materials and processes and greater 
experience in flying have shown the way. The 
early two-propeller pusher with exposed pilot 
and no body construc.ion gave way to the 
single-propeller pusher type with the pilot 
seated in front of the engine. In case of 
a spill, however, or a bad landing, the engine 
had a nasty hab:t of coming forward through 
the pilot before striking the ground, for which 
reason particularly this type- of machine was 
gradually discarded. Another deficiency of this 
arrangement was that in case of propeller break- 
ing, which happened on the small-engined ma- 
chines of the early days, the pieces of the 
blade were likely to cut off the rear tail struc- 
ture and bring the pilot to serious grief. _ 

Then came the tractor type of plane first 
shown in the Nieuport monoplane with the en- 
gine and propeller in front and the pilot just 
back of the wings. This type of plane has 
passed through a high state of development in 
all sizes within the horsepower limitations of 
one engine. 

With the next new mechanical arrangement 
first principles were used, two propellers being 
Risced out on the wings and pushing the planes. 
The engines were directly connected to the pro- 
pellers, and were fitted on the wing. This later 
gave way to a similar arrangement of the en- 
gines bu. with tractor propellers in front of the 
wings. Recently we have had planes fitted with 
many engines distributed over the wings, each 
with its separate propeller. Some of these 
machines weigh as much as fifteen tons. 


Monoplane Construction Difficult 
Outside of engine and propeller location there 


are ihree general mechanical arrangments of 
these tractor planes: Monoplanes, biplanes and 
triplanes. These types are so well known as 


to need no further description. The monoplane 
aerodynamically is the best type of design, but 
construcdonally it is to date almost impossible. 
Requiring double the area in one wing for 
the propelling of the same spread or a deeper 
chord. This decreases the aspect ra:io and 
hence the aerodynamic efficiency. To increase 
the span of the machine, means structural diffi- 
cul'y, as the spars can only be as thick as the 
wing section will allow and beyond a certain 
span this construction cannot be built with the 
factor of safety required in the air. Efficient 
monoplanes, therefore, are ordinarily flimsy and 
dangerous for quick evolution, having less space 
and heavier wing loading than the biplane on 
account of structural limitations. As a result, 
they have a considerably higher landing speed, 
which again makes them dangerous except for 
the mos: skilful of pilots. 

A big disadvantage of monoplanes in war is 
the tremendous blind spot under the wings, where 
the pilot can see absolutely nothing. He can see 
everything above and out to the horizon, but 
nothing below him. The parasol monoplane de- 
veloped with the wing above the fuselage so 
that the pilot can see beneath and above, gives 
excellent vision but compromises with center of 
thrust and head resistance in such manner that 
it is still of doubtful value. 

Structurally the biplane is superior and _ is 
far less in weight per square foot, but again 
there is a difficulty of vision. Although the 
pilot can see more below, since he is farther 
up from the lower wing and has a narrower wing 
chord to hide his view, he has a second wing 
above him which slightly hinders his view, en- 
abling a plane to dive on him from the front 
along a cer a‘n line without its being seen until 
it is close at hand. 

Every blind spot on a machine is dangerous, 
especially in bombing machines or combat types, 
because the Hun pilot spyng a machine from 
afar and “seeing you first” knows from the 
make of the machine just where the blind spot 
is and how he can sneak up under it or around 
to one side in such a position that he cannot 
be seen until he opens fire. In formation work 
one is not permitted to circle around in, order to 
reta'n his vision in all direc’ions. Over enemy 
territory, it is important that the pilot keep 
his place in the formation, traveling and reduc- 
ing speed with it. 

A man in a formation over enemy ter1itory 
who misses h's place in the line and for any 
reason falls behind is much like a ship, which 
in a convey crossing the Atlantic has engine 
trouble and falls away from the protection of 
the battleships and destroyers. One never 
knows when a speed scout flyer is hiding in a 
cloud. The Huns follow a formation fleet cross- 
country as submarines follow a convoy and 
pounce at once upon any plane that drops be- 
hind to an unprotected position. If one flyer 
on the frings of the formation can by attack be 
forced | to dive away from his fellows, he is 
immediately at the mercy of the Hun scouts who 


will not come too close for fear of receiving 
the combined machine gun fire of the squad- 
ron. If there is a blind spot in the machine, it 
is possible to force it out of formation. 

To permit better vision and also in an attempt 
to decrease head resistance by the elimination of 
struts, the triplane has been used extensively. 
In this type the wing span can be fairly nar- 
row, enabling the machine to land in confined 
places. The wings are so narrow that the piloi’s 
view is almost complete while the tail construc- 
tion is small and short, allowing greater agility 
for air flights and less chance of the enemy flyer 
hiding where he cannot be seen. ; : 

There is no decis.on as yet as to which is 
the best type, but in analyzing present-day 
problems one can suggest the following lines of 
experiment with each .ype of machine: 

1—How can we overcome the visional and 
structural disadvantages of the monoplane in 
order to acquire the aerodynamic advantage which 
we must admit the bird type of plane possesses? 

2—How can we develop the biplane for less 
parasite resistance and greater vision, although 
this type is to-day in a higher state of develop- 
ment than any other? 

3—How can we obtain greater aerodynamic 
ability of the triplane to fit the decided struc- 
tural advantages which it possesses? 

We may thus run the gamut of experimen‘a- 
tion from aeronautics to structure and _ back 
aga:n in these three types of pieces alone. And 
there are others un hought of. 

Following this discussion of present possi- 
bilities and requirements in aeroplanes for war 
and of the next steps to fit what we know to 
the requirements of to-day, it is worth while 
to look ahead to see what the future offers in 
the eventual development of aircraft. In the 
development of the automobile not one-hundredth 
of the money per month was spent in perfecting 
models and ideas that is now being spent on 
aeroplanes. New automobile models wera brought 
out annually and were in the experimental stage 
for months. 

New aeroplane models must also go through 
these months of experimental work, but on an 
average new models and types are taking prece- 
dence on the battle front every eleven weeks. 

The automobile industry has developed ma- 
terials and processes, parts and types of organ- 
izations through years of effort. In developing 
aircraft we have all of these related industries 
and organizations to draw on for knowledge and 
ma erial. We are thus able to move in develop- 
ment work five times as fast as was possible with 
the automobile, a fact which is worth more than 
passing thought. This means that the man enter- 
ing the aircraft industry today must think five 
times as fast as the au omoble executive, in 
order to keep up with the industry, and that an 
engineer must have five times as much vision and 
mobility of mind in order that he may keep his 
place in progress. 

A very fine line must be drawn between con- 
servation, as we have known it in other indus- 
tr.es, and what we call conservatism in the air- 
craft industry. What would be reckless judg- 
ment in established industries might well be 
ultra-conservative judgment as related to air- 
craft design. It is largely for this reason that 
during the war period the business man of the 
old type has been so quickly eliminated from 
this new industry in favor of that type of man 
who thinks quickly and fast, and is willing to 
take long risks, trusting to his own judginent. 
This type of action necessitates great mistakes 
as well as great successes. 

The British Air Board, for example, was 
changed five times in the first year of its exist- 
ence, largely, we are told, because the industry 
grew faster than the vision of the men then in 
the Air Board could follow. This work is now 
entirely in the hands of one man, and a man of 
quick acting vision and definite commercial ex- 
perience. That our own program is taking simi- 
lar form, so far as organization goes, is one of 
the most encouraging i:ems of to-day. 

This type of vision naturally requires that 
research follow every available idea, and research 
is but a way of “wasting money intelligently.” 
Tremendous sums can well be spent during the 
next few years in developing aircraft for war, 
remembering that a day of war saved means a 
ae of fifty millions of dollars and six thousand 
ives. 

With these ideas in mind it would be well to 
ecnclude this analysis with visions as fanciful 
as we can summon to mind, which still are based 
en sound engineering judgment. From this 
viewpoint I predict that operating speeds will 
exceed 5 miles a minute in aeroplanes before 
we can call aircraft really developed machines. 
_I have discussed the parasite or flat-plate re- 
sis ance_as being a fundamental defect of air- 
craft. Fig. 4 shows the parts that at high speeds 
now form the greater part of such a loss. 

The solid area in the curve, Fig. 8, shows 
approximately maximum performance to date. 
The ordinates indicate the horsepower required; 


the abscissas designate the miles-per-hour of 
speed. It is evident from this that above a 
certan point additional horsepower does not 


give an equivalent addition in speed. so that 
even should we double the horsepower of en- 
gines of the same weight we would not materially 
increase the flying speed of a plane as built 
isday although we could reduce its landing 
sp ed. 


It is poss.ble to operate wing sections effici- 
ciently at a speed ot 8 miles per minute, as is 
proved by propeller tips on machines flying at 
present. These tips in our Liberty planes travel 
8 miles per minute, and their efficiency is nearly 


85 per cent. There is no reason, from a pure 
engineering standpoint, why curves in the torm 
of wings cannot perform equally well. The 


fundamental difficulty is in landing, for although 
it should be possible to build a machine today 
to fly at almost any speed we want, yet the 
landing problem is so great as to make real 
speed prohobitive. 

If we learn from the German long distance 
gun, which sends its shell up from the earth 
to a point where the atmospheric resistance is 
negligible, we may also send airplanes to equi- 
valent altitudes, with special engines developed 
for that work, and thus in a much lighter medi- 
um, with less resistance, obtain our speed range. 
This will require the solving of many problems. 
It will mean new propelling apparatus, or pro- 
pellers. It may even mean special fuels to be 
used at altitude. 

There are various ways of attempting the 
problem and as we are gaining experience 
through actual work at 20,000 ft. and over, it 
is possible and even, in my opinion, probable, 
that long distance travel in the future will take 
place a: altitudes more than 5 miles above the 
earth’s surface. It is as though a ship on the 
ocean could pick out for itself water of vary- 
ing density, so that for speed work it would take 
a medium of less resistance; or to use another 
analogy—it is like the sea plane, which when its 
operator really wants to travel fast, rises from 
the water and ascends in.o a lighter medium, 
even though this lighter medium requires greater 
supporting area. In altitude work, however, 
this necessity for greater area will be com- 
pensated for by the greater speed, which is the 
fundamental desire. 


Landing a Real Problem 


And so we come to the problem of landing. 
As soon as we have a plane that we can force 
to travel at high 


on € h speed (see the dotted possi- 
bility line of Fig. 4), landing will become a 
dominant _ problem. We ordinarily visualize 


safety in landing as depending on speed alone, 
but speed is only one of the elements of safety. 
That real safety may be had three things are nec- 
essary. 

1—To land within the smallest possible area. 

2—To land on the roughest posible ground. 

3—To touch the ground at the slowest pos- 
sible sped. 

Eventually airplanes will land almost in their 
own tracks, much as a pigeon lands on a window 
sill or a sparrow on a wire. 

It is by no means proved that our present 
method of landing airplanes is the final one 
and intensive study should be put on the de- 
velopment of new landing systems and schemes, 
that greater things may be accomplished. 

In analyzing landing and any one factor con- 
cerned with it, the other fundamentals should 
be kept in mind. Modern speed planes, for 
example, landing at 50 m.p.h., need a large 
field in which to alight, on account of the 
angle at which they come down and the dis- 
tance they roll after striking the ground. The 
airplanes used in the early exhibition work 
flew from and landed in ball parks and four- 
acre lots in comparative safety. Present-day 
machines cannot do this on account of the 
necessity for speed. 

Here is a thing that we know can be done, 
and efforts should be made to increase the 
landing capabilities and safety of existing 
planes. All three landing fundamentals re- 
quire separate study. 

Speed in landing is largely a question of 
wings and their loading per square foot. 
plane with a heavily loaded wing lands at a 
higher speed than one with a lightly loaded 
wing. A plane that leaves the ground at low 
speed is generally hindered in its high-speed; 
it is to fast to fly only when it lands at a 
speed too great for safety. Flying at a high 
sped, once in the air, is not a problem but an 
advantage. i 

If landing speed can safely be increased, 
then the maximum speed of the plane can be 
increased in proportion. 

Planes with small surfaces in proportion to 
their weight glide at a steep angle and come 
down fas*. After they have touched the ground, 
however, their air resistance causes them to stop 
quickly. 

Slow Speed Landing 


Planes with light wing loading “float” 
easily, coming down at a flat angle to their 
landing place. Although they touch the 
ground at comparatively slow speed, they roll 
a long distance before coming to a stop, and 
must travel a considerable distance before 
they first touch the ground. 

I was interested in seeing a landing made 
not long ago by a pilot, who, unused to a 
machine of light wing-loading, had a plane 
of the “floating” type out for the first time. 
He made a beautiful landing in the center 
of the field, at a higher speed than the plane 
was designed to land at, although at the ~ 
landing speed he had been accustomed to in 
other planes. Once on the field, however, he 
had acquired so much momentum that the 
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plane went on across the field until it struck 
the fence on the far side. 

Fig. 9 compares the landings of the slow- 
speed and high-speed types of planes, it be- 
ing seen that the high speed plane, although it 
strikes the ground faster and at a steeper 
angle, comes to a stop. more quickly and can 
land in a smaller space. 

A machine of light wing-loading, coming into 
the field over the trees as shown, must float 
a long distance at a flat angle before it strikes 
the ground. If the pilot noses the machine 
down sharply over the trees, by the time he 
has lost sufficient altitude to ieee out, he 
finds himself making a high-speed landing, 
so that the fact that his machine can land at 
slow speed has done him no good. After he 
strikes the ground, as just explained, he 
rolls a tremendous distance, and is in great 
danger of breaking the machine, although with 
small danger to himself on account of the 
comparatively slow speed. 

The problem then is not entirely one of 
landing speed. No matter what speed the plane 
lands at, within reason, if the wheels strike 
no obstruction the landing is a safe one. If, 
however, at high speed they strike a hole, or 
a ditch, or a rut, there is a tendency for the 
machine to nose over, or even turn a somer- 
sault, to the great danger of its occupant. 
This danger is, of course, less at a lower 
speed. In other words, in an emergency land- 
ing with a high-speed landing machine, there 


is really less danger of running into objects 
bordering the field. There is danger, however, 
of nosing over, if the field is bumpy. 

With a machine landing at high speed one 
can see that having the weight close to the 
ground would be a ‘considerable advantage, 
a point that has been discussed somewhat in 
connection with mechanical arrangements. 
This indicates a requirement in engine de- 
sign that has been lost sight of during the 
early development period when engineers have 
been learning the fundamentals of aircraft de- 
sign. This requirement is that the center of 
thrust due to the engine should be high, or 
stating it in another way, that the center of 
weight of the engine should be low, and co- 
incide as nearly as possible with the center of 
thrust of the propeller, which is, of course, 
at the engine shaft. 

If the center of gravity on an airplane be 
low, then the striking angle from the point of 
contact of the wheels to the center of gravity 
of the plane, Fig. 8, will be considerable. If 
this angle is small there is less danger of 
nosing over. If it is nearly 90 deg. then 
there will be a great danger of a somersault, 
hindered only by the area of the tail surtaces. 
A requirement for safe landing, therefore, is 
a low center of gravity, and large area and 
leverage of tail surface. 

With the floating type of slow landing ma- 
chines there is just as much risk of accident 
with the machine but less danger to the 


occupant on account of the slower speed. 


Future Problems 


There is real opportunity for study and re- 
search to devise such mechanical arrange- 
ments--different from those now in use—as 
will enable higher speed landings to be made, 
and with quick stops. 

This might be accomplished with a brake 
on the floating type of machine. An air brake 
will not do, as at the slower speeds it would 
have to present, presumably, to great an 
area to be effective. A ground brake will not 
entirely do, because at the time the machine 
first touches the ground the pressure on the 
wheels and skid is so small as to be almost 
ineffective. To apply brakes to the front 
wheels would be like striking a bump, and 
would probably mean a spill. 

I am not stating how this problem of land- 
ing is to be solved. I am merely mentioning 
it as one of the present-day problems of 
aeronautics that we can well consider as of 
first importance. 

In studying landing remember that if we 
can add 1o m.p.h. to our landing speed, we 
can add 20 miles or more to our flying speed. 
The ideal machine, of course, will be one of 
sufficient area to make a_ successful ‘‘pan- 
cake” landing, but machines with wing load- 
ing light enough to accomplish this feat are, 
with our present knowledge of structure, not 
within reason. 


AEROPLANES OF TODAY* 


O subject, if we are to believe the press 
N today, is of more interest to the world at 

z large, and the United States in par- 
ticular, than that of aviation. This is natu- 
tally so because of its supposed vital bearing 
on the outcome of the war, and because it bids 
fair to usher in a new and yet unexplored 
commercial area afterward. 

When the Wright brothers, on Dec. 17, 1903— 
only fifteen years ago—startled the world by 
their short but successful flight in a heavier- 
than-air machine, the most prophetic of us 
little knew the development that the next 
fifteen years would bring. The war came, and 
with it an accelerated progress, such as an 
industry has never known before, a me- 
chanical activity of the most exciting sort, a 
marvelous awakening of invention, a speeding 
up of manufacture almost unbelievable; for 
despite what our critics say, huge steps have 
been taken, and still larger ones are in pro- 
cess today. The art of aviation has thrown 
off its swaddling clothes. 

From the frail framework of the Wrights’, 


with its little 16-hp. engine, to the giant 
Handley-Page, Caproni and Curtiss flying- 
boats is a far cry. Only a Jules Verne could 


have imagined or foreseen such an astound- 


*Paper read before the Summer meeting of 
the Society of Automotive Engineers. 


Side view of an A. V. Roe twin-motored bomber. 


By FAY LEONE FAUROTE 


ing development. War is a hard master, a 
driver of men and minds, a quickener of in- 
vention superlative. To what an extent it has 
hastened aeronautical development can best 
be realized by a survey of the hundred years 
preceding this century. 


Early History 


Literature shows us that as far back as 
the Prophet Isaiah men were thinking about 
a way to navigate the air. About the year 
1500 Leonardo da Vinci and Jean-Baptiste 
Dante, contemporaries of Columbus, are said 
to have given serious consideration to the 
problem of flight, and Dante is credited with 
having made a successiul glide over a lake on 
a pair of bird wings which he had made after 
designs of his own. 

Men of all ages have looked up into the air 
and wondered how and when they would be 
able to navigate it. But until fifteen years 
ago they did not know how. Limitations in 
their conceptions of time and space _ pre- 
vented them from solving the problem. But 
now, both time and space, with their attendant 
dimensional attributes, which are but mortal 
concepts, are slowly being eliminated as man 
wakes up mentally. Inventive genius is gradu- 
ally cutting down the one and decreasing the 
relative effect of the other. As has been 
the case with all other forms of progress, 


however, the world is loath to accept the new. 
The practicable plan of a real inventor is 
looked upon as a fanciful distortion of a dis- 
ordered mind, and the earthly limits within 
which the public mind has been content to 
move give way only under the forced pressure 
of demonstrated design and practical opera- 
tion. 

It is a curious but natural coincidence that 
aeronautical development has in all ages 
followed, or has been accompanied by wars, 
or other great mental awakenings. For in- 
stance, da Vinci and Dante lived at the time 
when Columbus discovered the new world. 
Sir George Cayley, in 1809, made a large glider 


and with it formulated many laws of equil- 
ibrium and control. He was at work - during 
the war of 1812. Henson, Stringfeller, Wen- 


ham and Bulton—a quartette of experimenters 
who also made many valuable contributions to 
the art of aeronautics—were active just pre- 
vious to and during the War of the Rebellion. 
Later, M. Ader in France, Sir Hiram Maxim in 
England, and our own Prof. Samuel P. Lang- 
ley—then at the head of the Smithsonian In- 
stitution—were conducting scientific investiga- 
tions, and making valuable experiments on 
machines during the Spanish-American War. 
This activity culminated in the successful 
flight made by the Wright brothers in 1903. 

From that time until the beginning of the 
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Great War ss was of course made, of his biplanes. As most of us no doubt know, to standardize them nor to work out similar 
but it is had not the demand there are few landing places between Albany movements for controlling the various sur- 
been greatly nulated by tl necessity of and New York City. One wz found near faces. : 
the Allies and Central Powers, we should still Poughkeepsie which Curtiss used on his way Early Design 
have only small planes «< limited power, down. Fearing that perhaps he might not be ; We ; 7 
carrying capacity and able to choose a landing place, and being un- Landing gears differed materially as did the 
The strateg ‘value é ne, how- willing to have his machine smashed on the methods of geting off. The Wrights used a 
ever, quickly brought pment to rocks, he had sometime before conceived the form of pylon and counter-weight for launch- 
the fore and artificia stimulated experi- brilliant idea of putting on, in addition to his ing their machine from skids. : 
mentation, development and manufacture, first wheel-landing gear, twin pontoon-floats, so The body or fuselage was not. inclosed, the 
in Europe and then in the United States The that if worst came to worst he could land on struts were not stream-line, neither was. the 
discovery that Germany had for years been the surface of the Hudson River. He said he landing-gear. The rudders were crude affairs, 
planning the building of giant Zeppelins, always had a feeling that water might be and the wing-panels, judged by the standards 
making aerial maps, designing and building safer to land on than the earth, and that at of today, were flimsy things of cloth and 
aeroplanes and every aerial device connected least he could land on the water without a_ sticks. ; } 
with their use, shocked the rest of the world bad smash-up if he had to. Po ‘ All praise to those brave men who visked 
into the realization that if it were to com- This machine, which he called “Triad,” is their lives for the development of aviation! 
pete successfully with Germany it would be therefore interesting as a forerunner of the To the Wright brothers who—in spite of all 
necessary to build machines of large carrying hydroaeroplane and flying boat, both of which odds, laughed at by friend and foe alike, at 
capacity, of a speedy character and wide cruis developments he later carried out to a suc- last had their efforts crowned with success, 
ing radius The internal combustion engine, cessful conclusion. On Lake Keuka on the and from comparative obscurity placed their 
brought to a comparatively high state of de- smooth waters of the Spanish Bight just in- name, and that of Dayton, upon the lips of 
velopment by its use in the automobile, ren- side San Diego Harbor, he developed the fly- the world—I wish to pay tribute. To me there 
dered this possible ing-boat and hydroaeroplane. It was here is always in the character of every pioneer 
To really appreciate the problems which that he also came in contact with Army and a certain something which inspires a feeling 
five years ago engineers were called upon to Navy. Foreseeing the value of the aeroplane of awe; a certain far-away look, a prophetic 
solve, it might be interesting to take a look for army and navy work, he invited officers cast of the eye almost childlike in its ex- 


for a moment at the situation ten years ago— to be sent ‘to his camp for training, and so pression, that removes him from the crowd 
say in 1908—when most of the American flying during the winter trained many of the army and causes him to be marked among men. 


machines were in a “featherless state,” so to and navy fliers who today are directing the It were as if God Himself looked out upon 
speak; when aside from a few ‘exhibition destinies of our aerial forces. It was here the world through the eyes of His chosen 
flights, little of commercial value has been also that he flew from land out to a battle- few—inventive geniuses, reformers, great 


done. The Wright brothers, Glenn H. Curtiss, ship, landing alongside in the water, was minds, they are; where do their ideas come 
Chanute, Dr. Alexander Graham Bell, Capt. hoisted aboard, dropped overboard again, and from, where indeed, if not from Divine In- 
Thomas ott Baldwin, Lieut. Selfridge, J. A. flew back to land. A year before Eugene Ely telligence? Surely no human hand nor mind 
D. McCurdy, Charles Manly, and a few other had succeeded in flying from land, in a land has trained their cunning; given them their 
pioneers, were all busily engaged proving the machine and alighting on the deck of a starting point, perhaps; but what of their 
truth of their theories. The Wright brothers battleship It was at this time that both prophesies, their enlarged views—these alone 


had met with some commercial success, and the Wright brothers and Curtiss demonstrated must come from Above. They are the am- 
at military trials had demonstrated the worth the possibility of aerial bomb dropping, and bassadors of Spirit, so to speak, the human 
of the aeroplane as a fourth arm of the service, predicted the remarkable part that aeroplanes mouthpieces of. Divine Mind, the wideners of 
thereby gaining Government recognition. would play in any future conflict in which the the vision of life itself. As such they can no 
Curtiss and Baldwin had made dirigibles and world might become involved longer be considered as individuals, beholden 
aeroplanes and flying boats of various shapes On all these early machines, the pilots sat only to themselves, they are the property of 
and sizes. The Aerial Experimental Associa in an exposed position. Little attention was the world, the hostages of society, the almon- 
tion had built three biplanes, the last one paid to resistance and streamlining, and be- ers of inventive gifts for which the world 
of which, the ‘June Bug’’—at an _ official cause of the fact that most of the machines can never adequately repay them. Modest to 
trial arranged under the auspices of the Aero were pushers, it was necessary to put the a degree, the true genius seldom realizes his 
Club of America, made the first publicly ad- radiator well up to the front and between the mission, nor claims his own until the world, 
vertised flight, in July, 1908 The machine wings and put the pilot and his passenger awake at last, honors, alas! sometimes, too 
successfully flew 2000 yards over an S-shaped forward. Control systems were more or less_ late to be of any real benefit to him. History 
course at a speed of 39 miles an hour fragile and unmechanical pieces of apparatus, alone develops the true greatness of his dis- 


Later, Curtiss made his famous flight down designed to suit the purposes of the individual coveries and grants to his memory the fitting 
the Hudson from Albany to New York in one pilot. No attempt, of course, had been made crown of unselfish success. 
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A French Spad Biplane with a 150 H. P. “pussé’’ (compressed) Hispano-Suizo engine. The tail is elevated-to bring the fusilage horizontal while 
the fixed Vickers machine gun is being aligned and timed to fire through the sweep of the propeller. 
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A German Rumpler type ‘machine captured by the French. (French Official Photo) 


Interesting Facts 


And now ee a few words about the theory 
of flight. any models and forms of aero- 
planes have been studied, many experiments 
performed. The theory of flight is fairly well 


known, so that definite results can be pre- 
dicted from certain known conditions. Sci- 
entists and mathematicians have interested 


themselves in this branch of the engineering 
art, and M. Eiffel, Lanchester, Zahm, O’Gor- 
man, Hunsaker and others, have made many 
valuable contributions of facts upon which 
aeronautical design now rests securely. This 
scientific research has revealed many seem- 
ingly strange things. 
ew people, for instance, know that about 66 
per cent. of the lifting force of the air is due 
to the suction on the upper surface of the 
wing panel, while only about 33 per cent. 
ean be credited to an actual pressure of the 
air on the under sueface. It is also a sig- 
nificant fact that the amount of force re- 
quired to move a small wire through the air 
is as great as that required to move a stream- 
line strut several times its diameter. The 
influence of the streamline was formerly little 
understood and seldom taken account of in the 
design of struts, body and landing gear. 
Scientific experimentation, however, revealed 
the necessity of cutting down head resistance, 
thus decreasing what is known as the “drag” 
or “drift.” t indicated -the necessity of 
changing the surfaces, the cross-section of the 
wing panels, the sections of the struts and 
. other exposed surfaces, to forms which would 
offer less resistance. 


Effect of Streamlining 


It is easy enough to push a thing into the air 
but it is hard to get it out without creating a 
disturbance. If we take a broomhandle, for in- 
stance, and sweep it through the air rapidly we 
find, if we could examine the air immediately 
following it, that a small vacuum is created just 
back of the stick itself, and that eddying occurs 
right behind it, creating a V-shaped partial 
vacuum which decidedly increases the total power 
required to move the stick through the atmos- 
phere. It was early found by experimenters 
that by filling up this vacuum, and changing 
slightly the entering surface, that the stick 
could be passed through the air much more 
easily; a considerably smaller amount of power 
would be required to move it. 

Now, when we design an aeroplane we know 
before it goes up into the air almost exactly 
what it will do. We know, for instance, that 
a certain type of wing-form has certain char- 
acteristics: one is good for weight carrying, 
another for speed, still another seems to combine 
successfully several desirable characteristics. In- 
vestigators have also discovered that there is 
what is known as an “end-wash’’ on a wing panel 
and that this can be eliminated by cutting off the 
corner of the panel. 


Angle-Ended Planes 


Most American and Allied machines use that 
type of panel in which the end edges form an 
angle, the apex of which points to the front of 
the machine, but Bleriot has used a type of 
panel in which the angle formed by the end 
edges points to the rear of the machine. Both 
types of panels have shown good performance. 


This latter type of end section is known as the 
Bleriot end. The angle at which the wing panel 
meets the air is another subject of wide inter- 
est. The angle of incidence, for instance, which 
is the angle between the direction of flight and 
a tangent drawn through the lower surface of 
the wing panel, may be varied with interesting 
results. 

Of course, the whole object of all this work is 
to decrease the ‘‘drift’? or “‘drag’” and increase 
the “lift”’—in other words, to secure a large 
“Vift/drift,’ or efficiency ratio. Drift is always 
concomitant with lift.- Drift is a measure of 
the waste energy that is spent in order: to 
accomplish work. We cannot get lift without 
drift. Lift is a measure of the effective work, 
and drift is a corresponding measure of the 
amount of work which is absorbed or lost at 
the expense of which we get the lift. 

Other. observations are: A biplane is about 
82 per cent as efficient as a monoplane of the 
same total surface if there is no stagger in the 
biplane arrangement. A triplane is about 60 
per cent as efficient for the same wing area. A 
monoplane has 1.22 as much lift as a biplane and 
124 as much lift as a triplane. A biplane has 
1.36 as much lift as a triplane. All of these 
ratios are on the basis of equal areas. The 
effect of stagger is to increase the efficiency 
of a biplane from 82 to 87 per cent, depending 
upon the stagger. For general purposes an _as- 
pect ratio of six is used. Fast racing machines 


usually have an aspect ratio of about six. For 
slower, weight-carrying machines, an aspect ratio 
of about seven or eight is used. The aspect 
ratio’ of the JN-4D is 7.3. 

_ Modern aeroplanes may be divided 
following general types: 

(1) Combat Machines. These are small, very 
fast, single-seater fighters, used for scouting 
purposes. They usually have wing spread of 
from 20 to 25 ft., a speed of 125 to 135 m.p.h., 
carrying capacity of 450 lbs., and a climbing 
speed of 10,000 ft. in from 8 to 12 min. The 
Spad, Nieuport, Morane, Curtiss-triplane, SE-5, 
Sopwith, Dolphin and Iserman Albatross single- 
seater are examples of this type. 

(2) Reconnaissance and Photograph Machines. 
These are a slower flying machine intended for 
reconnaissance and photographic work. They 
are used for artillery spotting, map making and 
general reconnoitering. The wing spread is 
usually from 40 to 60 ft., and the speed from 80 
to 100 m.p.h., the carrying capacity from 800 
to 900 Ib., the machines being two or three 
seaters, and having a climbing speed of 10,000 
ft. in 12 to 25 min. Examples of this class are: 
De Haviland, Bristol, Curtiss, Voisin and Far- 
man, 

(3) Battleplane. The battleplane is a two or 
three-passenger machine driven usually by one 
large or two fairly good-sized engines, and 
equipped with a number of machine guns and 
sometimes with a cannon. It is a moderately fast 
machine, making from 70 to 85 m.p.h. The 
Voisin is a good example of this type. It is 
credited with carrying a one-pounder. 

(4) Bombers. These are of the same general 
type as the reconnaissance machines but slightly 
larger. They vary in size from 45 to 90 ft. in 
wing spread, and carry from two to twelve peo- 
ple in addition to their war load of bombs and 
fuel. Their speed is from 75 to 100 m.p.h., their 
radius of operation from 500 to 1,000 miles, and 
their climbing speed 7,000 ft. in 30 min.  Ex- 
amples of large bombers are: Handley-Page, 
Caproni, Breguet, the Caudron (a twin-engined 
French machine), the German Gotha, the Frieder- 
ichshafen, the German AEG, and the big Cur- 
tiss boats. Machines that have been used for 
day-bombing and other purposes, but have lost 
their ‘pep’ in remodeling, are many times used 
for_night-bombing. 

For naval work, flying-boats and hydroaero- 
planes of various sizes are used. On account of 
the weight of their hull or pontoons these me- 
chines compare favorably with reconnaissance 
machines traveling at as high speeds as 90 to 
100 m.p.h. Used for coast patrol work and for 
naval observation purposes, they operate from 
stations on the coast, battleships or motherships 
that accompany the fleet. Hydroaeroplanes are 
similar in construction to land machines, except 
that in place of the landing-gear, single or double 
pontoons are fitted below the wings so that the 
machine may rise from or alight on the water. 
Most hydroaeroplanes are lighter than flying- 
boats. For that reason, where a craft is desired 
for inland water work or for short scouting trips, 
the hydroaeroplane is considered by many to be a 
very desirable type. Unlike the land machine, 
it is not necessary to fly high in order to pick 
out a suitable landing place; one can land on 
the water almost anywhere. For larger sea voy- 
ages, however, especially when it is necessary 
for the craft to remain for some time away from 
its base of supply, a more seaworthy type of 
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Representative Allied aeroplanes of 1917. 


hull is necessary. The large 92-ft. wing-spread 
flying-boats, which the Curtiss Company has 
built in large numbers, are good examples of 
this type. These boats have a wing-spread of 


about 90 ft., are about 46 ft. long, and have a 
hull shaped very much like a sulphur-bottomed 
whale. The hull is 42 ft. long, the inside is 
electric-lighted, completely equipped, and so ar- 
ranged that one can move about comfortably. A 
boat of this size will carry a little more than 


COTHA 


HALBERSTADT 


Diagram of the German aeroplanes that have been used during 1917 
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2,000 lb. I have been told by English officers 
that this boat has given a good account of itself, 
and that a large number of pilots have been dec- 
orated for their splendid work in attacking and 
downing Zeppelins in the Channel. 


Conclusion 


American manufacturers are not standing idle 
as some people seem to think. There have, of 
course, been many discouraging delays—many 
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From “The Aeroplane” (London) 


of which might have been prevented, many of 
which could not. I believe, however, that we 
are now fairly well on our way to good and 
continuous production. 

Americans are known as great manufacturers 
and great inventors. American inventive genius 
always has and I believe always will continue 
to lead the world. Out of the brain ot the 
Americans came the aeroplanes of yesterday and 

(Continued on page 781) 
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plants in France and in the whole 

world is that of Louis Renault at 
Billancourt, near Paris. Aviation de- 
velopment attracted Louis Renault from 
the very beginning, and in 1909 he turned 
out his first aircraft engine, an air-cooled 
model of 70 h.p. This was followed by 
an 80 h.p. model later the same year. 
In 1912 Renault turned out his first water- 
cooled aircraft engine of 150 hp. The 
following year saw his first 
12-cylinder engine of 200 h.p. 
In 1914 this engine was re- 
designed and the output in- 
creased to 270 h.p. In 1915 a 
representative of the U. S. 
Signal Corps was sent to 
France and brought back with 
him the first Renault aviation 
engine ever seen in this coun- 
try. The next year the 
Renault engineers developed 
a 300 h.p. engine, and in 1917 
a 400 h.p. model was brought 
out which is now in produc- 
tion. This latter, by the way, 
weighs less than 2 pounds per 
horsepower. 

To date Renault has deliv- 
ered over 15,000 aviation en- 
gines to the French, British 
and Allied governments. 

Complete aeroplanes of the 
Breguet type are also being 
manufactured under license in 
the Renault plant. These, of 
course, are fitted with Renault 
engines, and the whole ma- 
chines are being built com- 
plete in the  Billiancourt 
works. The planes for Gen- 
eral Pershing are being made 
under the supervision of 
Pershing’s men who are in the plant all 
the time. 

Considerable pride is being taken by the 
Renault firm in the fact that it was the 
first to bring out an acute angle Vee en- 
gine for aircraft. As is well known, the 
conventional 12-cylinder engine has its 
cylinder blocks set at an angle of 60 de- 
grees, this being the angle insuring uni- 
formly spaced explosions. The Renault 
engine has its cylinders set at an angle 
of 47% degrees. A closely similar prac- 


Ove of the largest aircraft engine 


tice is followed in the Liberty aircraft 


AERIAL AGE WEEKLY, July 1, 1918 779 


THE RENAULT 400-H. P. AIRCRAFT ENGINE 


engine, which employs a 45 degree Vee. 

The object in making the angle of Vee so 

small is to reduce the head resistance. 
Renault engines are used for various 


classes of aircraft, including training 
planes, bombing planes and combat 
planes. These engines are of the sturdier 


class and are not used in the scouts and 
similar types of machines which require 
engines of the very highest weight effi- 
ciency without so much regard to relia- 


The 300 H. P. twelve-cylinder Renault engine. 


bility or durability. As an indication of 
the growing endurance of aircraft en- 
gines it is interesting to note that the 
service period of Renault aviation engines 
before they are subjected to an overhaul- 
ing has been increased from 120 to 200 
hr., and this is believed to be the longest 
consecutive service period of any aircraft 
engine. 

We are indebted to Automotive Indus- 
tries for the following facts concerning 
the Renault 12-cylinder motor. The 
cylinders have a bore of 125 mm. 


and a stroke of 160 mm. (4.92 x 6.30 in.). 

The cylinder water-jacket completely 
surrounds the exhaust valve guide. There 
are two valves for each cylinder of 66 
mm. (25@ in.) diameter. The valve port 
is 61 mm. (2 13/32 in.) and the inlet to 
the elbow 53 mm. (1 3/32 in.) in diam- 
eter. The valve stems are both 11 mm. 
(7/16 in.) diameter, with a head approxi- 
mately 5/32 in. thick and a 45 degree seat 
Y in. wide. ‘ 

The end of the valve stem 
is threaded to carry the spring 
cup and lock nut. Each cylin- 
der barrel and head is ma- 
chined from a forged bar, 
after which the intake and 
exhaust elbows are welded on, 
and finally the pair of cylin- 
ders is incased in a jacket 
which is welded from three 
pieces of steel about 1/32 in. 
thick. The cylinder walls 
themselves are 3 mm. (7/64 
in.) thick. A standard two- 
bolt flange is used for all 
intake and exhaust port con- 
nections and has been profile- 
milled out of steel. The 
flanges are screwed on the 
cylinders and welded and 
brazed on the intake and ex- 
haust pipe. 


Aluminum Pistons 


The pistons are of alumi- 
num. They carry three con- 
centric rings which are pinned 
at the ring gap. There is a 
deep annular rib between the 
piston bosses. The pistons are 
also unusually short, only 95 
mm. (334 in.) in length. The 
piston pin is 38 mm. (1% in.) 
in diameter, has a %-in. wall and is locked 
with a single set screw and cotter pin. 
There are eighteen 11/32-in. holes drilled 
in the skirt for lightness and for oiling 
purposes. 

The connect 
of the Renault 
and the short 
from right to 
from the front 
the engine. The 
of B.N. D. steel 


tion, with flange 


ing-rods are 
yoked type, 
rod alternates 
left cylinder 
to the back of 
rods are made 
I-beam sec- 
and web 2 mm. 


Fuselage of a French Boeguet bombing machine with a Renault installed. 
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On the left, front view of the 300 H. P. Renault, and on the right, front view of the 400 H. P. Renault. 
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thick. The flanges are 26 mm. (1 3/64 
in.) and the web is 34 mm. (1 11/32 
in.) wide. In the short connecting-rod 
both ends of the rod are alike. The length 
of the rod is 300 mm. (11 13/16 in.). The 
rod cap is secured by means of three bolts, 
two of 11 mm. (7/16 in.) diameter and one 
of 14 mm. (9/16 in.) diameter. 

The crankshaft is carried in four bab- 
bitt-lined bronze shells, which in turn are 
secured to ribbed-steel bearing caps. 

The bearing caps are secured to the top 
of the case by means of long 
U-bolts, such as are some- 
times used on automobile 
spring-saddles. The crank- 
shaft has a diameter of 60 
mm. (2 23/64 in.) throughout, 
with the exception of the 
propeller shaft-end, where the 
diameter is increased to 68 
mm. (2 43/64 in.). The crank- 
pins and bearings are 72% 
mm. (255/64 in.) long with 
the exception of the propeller 
and bearing, which is 92 mm. 
(3% in.) long. 

The shaft is drilled out for 
lightness, but oil is carried 
from the main bearings by 
means of thrower rings and 
separate small steel pipes to 
the connecting-rod big - end 
bearings. The front end of 
the crankshaft is splined to 
receive the starting gear and 
accessory drive. The bottom 
half of the crankcase serves 
as an oil-pan and has a 
screen dividing it into two 
compartments. The water- 
pump is mounted at the front of the 
engine on the bottom half of the crank 
chamber, and has an especially designed 
double runner and double collector. The 
water is piped to both sides of the engine, 
through copper pipes, and rubber connec- 
tions are interposed to prevent cracking of 
joints due to vibration. 

The carbureter is of the single float type. 
Two carbureters are mounted on each 
side of the engine and bolted to the crank- 


case by means of long studs. The intake 
pipes, which are fastened to the carbureter 
by means of unions, are made of copper 
tubing 48 mm. (1 57/64 in.) in diameter. 

The carbureter has a pair of primary 
nozzles, a pair of secondary nozzles and 
an auxiliary air valve, the latter consisting 
of an annular ring mounted concentrical- 
ly with a venturi throat. : 

The oiling system is extremely simple. 
Oil is carried through cast ducts in the 
front and rear compartments of the crank 


The 400 H. P. Renault engine. 


chamber to the main bearings. It is also 
carried from these ducts through two cop- 
per tubes up to the overhead camshaft 
case, passes through the camshaft case and 
returns down through the distributing 
gear case to the oil sump. 

The valve gear is contained in a light 
steel tube, carried on the studs from the 
cylinder head, which is slotted to take 
bronze cages that form both the camshaft 
bearings and the rocker-arm mountings. 


The rocker arms are arranged to multiply 
the cam motion so that the yalve opens 
12 mm. (15/32 in.). The camshafts and 
the driving shaft are driven through 
straight bevel gears of 12%4 mm. (% in.) 
face. The inclined shafts which drive 
the camshafts operate at three times cam- 
shaft speed. The high speed of these 
shafts and the resultant lowering in torque 
on them allows their weight to be con- 
siderably decreased. This arrangement is 
cheaper and much lighter than that where 
a train of spur gears is used 
for driving magnetos and 
camshafts. Many other avia- 
tion engines use bevel gears 
for driving the camshaft, but 
few designers seem to have 
grasped the importance of 
operating the auxiliary shaft 
at high speed. 

There are four magnetos 
mounted co-axially, each pair 
being driven through a spur 
gear, which in turn meshes 
with a spur gear which is 
slidably mounted on a splined 
magneto drive-shaft. The 
magneto drive-shaft termi- 
nates at its forward end in 
the sleeve of a bevel gear, 
and is provided with helical 
splines, so that when the shaft 
is moved longitudinally it is 
also moved angularly. This 
method of advancing the 
spark obviates the need for 
many connections to mag- 
neto breaker boxes, and also 
insures a spark of the same 
intensity, regardless of 
whether the ignition is advanced or 
retarded. 

At the front end of the crankshaft is 
mounted an aluminum six-cylinder air- 
starting motor, which engages the crank- 
shaft by an overrunning clutch. This air- 
starting motor has a single inlet and dis- 
charge valve for six cylinders, of the 
rotating disk type. A hand starting gear 
and the starting magneto drive are also 
built integral with this starter. 


THE LATERAL DIHEDRAL 


An English Alpines Views on the Old- 
Established Aeronautic Principles. 


This article is intended to bring out two 
important points: 


(1) In tractor biplanes only the bottom 
plane should have a lateral dihedral angle. 


(2) When the principle of the lateral 
dihedral is being applied in a design, the 
designer must look to his weight distri- 
bution and avoid inclined virtual axes of 
inertia. Wo IRD. Ss 


INE text-books out of ten give an 
erroneous explanation of this excel- 
lent principle. At least, that is what 

the writer finds to be the case in England. 
The stabilizing principle is not derived 
from the change in the projected plan 
area of the wings of an aeroplane as the 
latter rotates about its horizontal longi- 
tudinal axis. The right explanation is 
this: When the aeroplane becomes canted 
to one side, it tends to side-slip in the 
direction of the lower wing. The pres- 
ence of a positive dihedral angle laterally 
enables this lower wing to derive a lifting 
force from the side-slipping velocity. At 
the same time the outer wing is depressed 
and the machine stabilized. 


By WILLIAM R. D. SHAW 


A tendency particularly noticeable when 
monoplanes were in vogue was for the 
wings to grow outward and upward from 
the center of gravity. This while it re- 
sulted in a smart appearance, was bad 
practice, because the centre of support 
became too high, and if the principle of 
the lateral dihedral is correctly applied 
the centre of gravity should be above the 
centre of support. The original Fokker 
monoplane—not the later copies of the 
Morane—was distinguished by the absence 
of any lateral controls, and this machine 
was admirably flown in gales by a lady as 
long ago as 1912. The high degree of 
lateral stability was obtained by a pro- 
nounced lateral dihedral angle in con- 
junction with an unusually high centre of 
gravity. Much of the rolling which is 
found in dihedral winged machines is 
caused by the objectionable little horizon- 
tal inward components oi the varying air 
pressure on the wings. By employing a 
high centre of gravity these components 
are actually turned to useful purpose by 
contributing to the stabilizing action. All 
pendulum action and rolling is eliminated. 

Again, in turning the centrifugal force 
with a high centre of gravity is found 
most useful in balancing the banking angle 
of the machine, and in the case of engine 


stoppage the aeroplane assumes a natural 
gliding angle. Of course, longitudinally 
it may be advisable to employ a rather 
larger tail with the high centre of gravity; 
this is a moot point. 

The European War, in which the writer 
has had some 18,000 miles flying experi- 
ence over what Britishers call “Hunland,” 
has developed the tractor biplane as a 
more or less standard type. One, how- 
ever, comes across machines of this type 
in which both upper and lower planes 
have both a lateral dihedral, others in 
which only one of these planes has the 
dihedral, and some having no dihedral lat- 
erally at all. Of these, the only type that 
deserves to survive is that in which only 
the bottom planes have a lateral dihedral 
angle. This makes for smart appearance, 
high factor of safety, and really means 
that while taking the machine as a whole 
the centre of gravity is not too high, and 
while considering only the bottom stabil- 
izing dihedral plane the centre of gravity 
is high in relation to it. Such aeroplanes 
one frequently sees, but one wonders 
whether the designer had this point in 
mind when he evolved the machine. 

It is not generally recognized how im- 
portant a feature weight distribution is in 

(Continued on page 790) 
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AAD—Assigned to active duty. 
ADO—Report to Aviation Supply Depot, Day- 


ton, Ohio. 
ADT—Report to Aviation Supply Depot, Dal- 
las, Texas. 
AFO—Report to Aviation Supply Depot, Fair- 
field, O. 
AGC—Report to Aviation Supply Depot, 
Garden City, L. I., N. Y. 
AHT—Report to Aerial Gunnery School, 
ouston, Texas. x 
AMV—Report to Aviation General Supply 


Depot, Morrison, Va. * _ 
AOV—Report to School for Aerial Observers, 
ampton, Va. 


APR—Report to School of Aerial Photog- 
raphy, Rochester, N. Y. : 

ARV—Report to Aviation Supply Depot, Rich- 
mond, Va. 


ASM—Report to Aviation Mechanics’ Training 
School, St. Paul, Minn. 

BFT—Report to Barron Field, Fort Worth, 
exas, 


BAINES a to Bakers Field, Rochester, 


BS nero to Brooks Field, San Antonio, 

ex. 

CAF—Report to Carlstrom Field, Arcadia, Fla. 

CAP—Commissioned as Captain, Aviation Sec- 
tion, Signal Corps. 

CDT—Report to Aviation Concentration Camp, 
Dallas, Texas. 

CFT—Report to Carruthers Field, Fort Worth, 

exas. 

CGC—Report to Aviation Concent 
Garden City, L. I., N. Y 

CGS—Report to Aviation Concentration Camp, 
Greenville, S. C. 

CIT-—Report to Radio School, Carnegie In- 
stitute of Technology, Pittsburgh, Pa. 

CJW—RKeport to Camp John Wise, San An- 
tonio, Texas. 

CLR—Commissioned as Colonel, Aviation Sec- 
tion, Signal Reserve Corps. 
CMV—Report to Aviation Concentration Camp, 

orrison, Va. 
COL—Commissioned as Colonel, Aviation Sec- 
tion, Signal Corps. 
CPR—Commissioned as Captain, Aviation Sec- 
tion, Signal Reserve Corps. 
CRI—Report to Chanute Field, Rantoul, Ill. 
CSO—Report to eee Signal Officer, Wash- 


ration Camp, 


ington, D. C. 
CUI—Report to School of Military Aero- 
mautics, Cornell University, Ithaca, 
CWT—Report to Call Field, Wichita Falls, 
Texas 


DAF—Report to Dorr Field, Arcadia, Fla. 

DAP—Report to Director of Aircraft Produc- 
tion, Washington, D. C. 

DIK—Report to Camp Dick, Dallas, Tex. 

DIS—Honorably discharged from service. 

DMA—Report to Director of MilitaryAero- 
nautics, Washington, D. C. 

EEP—Report to Essington Field, Essington, 


Pas 
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Key to Abbreviations 


ELA—Report to Eberts Field, Loanoke, Ark. 

EOT—Report to Ellington Field, Olcott, Texas. 

FLR—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Reserve Corps. 

FLT—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Corps. 

FOB—Report to Fort Omaha Balloon School, 
Omaha, Neb. 

FRF—On duty requiring regular and frequent 


aerial flights. 
FSO—Report to Fort Sill School for Aerial 
Ohsenvece? Fort Sill, Okla. 
GIT—Report to School of Military Aeronau- 
tics, Georgia Institute of Technology, 


Augusta, Ga. 
GLC—Report to Gerstner Field, Lake Charles, 


a. 
HHN—Report to Hazelhurst Field, Mineola, 
elena 


JHU—Report to School of Military Aeronau- 
tics, John Hopkins University, Balti- 
more, Md. 

ITMA—Rated as Junior Military Aviator. 

JRC—Report to Jackson Field, Riverside, Cal. 

KST—Report to Kelly Field, So: San Antonio, 
ex. 9G en specified in the order, 
the number of the field is given in 
parentheses) 

LDT—Report to Love Field, Dallas, Tex. 

LHV—Report to Langley Field, Hampton, Va. 

LTC—Commissioned as __ Lieutenant-Colonel, 
Aviation Section, Signal Corps. 


LTR—Commissioned| as _ Lieutenant-Colonel, 
Aviation Section, Signal Reserve 
Corps. 


MAC—Report to March Field, Allesandro, Cal. 

MAJ—Commissioned as Major, Aviation Sec- 
tion, Signal Corps. 

gsr Se to Mather Field, Sacramento, 
al. 

MDO—Report to McCook Field, Dayton, Ohio. 

MIT—Report to School of Military Aeronau- 
tics, Massachusetts Institute of Tech- 
nology, Boston, Mass. 

MJR—Commissioned as Major, Aviation Sec- 
tion, Signal Reserve Corps. 

MSC—Report to Radio School, Maryland State 
Agricultural College, College Park, Md. 

OSU—Report to School of Military Aeronau- 
tics, Ohio State University, Colum 
bus, Ohio. 

PFO—Report to Post Field, Fort Sill, Okla. 

PMT—Report to Park Field, Millington, Tenn. 

PUP—Report to School of Military Aeronau- 
tics, Princeton University, Princeton, 


Ne: 
be ai to Payne Field, West Point, 
inn. 
REL—Relieved from present duty. 
REV—Recently issued order is revoked. 
RII—Re om to Repair Depot, Indianapolis, 


nd. 

RSD—Report to Rockwell Field, San Diego, 
al. 

RTR—Retransferred to organization attached 


to previous assignment to aviation 
duty. 
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Bither, Tom A MAC 
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RWT—Report to Rich Field, Waco, Tex. 
SBI—Report to Scott Field, Belleville, Il. 
SAG—Report to Souther Field, Americus, Ga, 
SGS—Report to Camp Sevier, Greenville, S. C. 


SLR—Commissioned_ as Second Lieutenant, 
Aviation Section, Signal Reserve 
Corps. 

SLT—Commissioned as Second Lieutenant, 
Aviation Section, Signal Corps. 

SMM—Report to _ Selfridge Field, Mount 


Clemens, Mich. 

SPD—Report-to Spruce Division, Yeon Bldg., 
ortland, Ore. 

SRC—Report to Columbia School for Radio 
fficers, New York City. . 

TFT—Report to Taliaferro Field, Fort Worth, 
exas. (When specified in the order, 

the number of the field is given in 
parentheses) 

mL ort to Taylor Field, Montgomery, 
a. 

UCB—Report to School of Military Aeronau- 
es Me Ges of California, Berke- 
ey, Cal. 

UIU—Report_to School of Military Aeronau- 

tics, University of Illinois, Urbana, III. 

UTA—Report_to School of Military Aeronau- 

tics, University of Texas, Austin, Tex. 

VBW—Report to Vancouver Barracks, Wash- 


ington. 

WAC—Report to Aviation Concentration Camp, 
Waco, Tex. 

WCS—Wire to the Chief Signal Officer upon 
arrival. 


WCW —Report to War College Division, Gen- 
eral Staff, Washington, D. C. 
WDM—Wire, Director of Military Aeronaut- 

ics, upon arrival. 
WFO—Report to Wilbur Wright Field, Fair- 
field, Ohio. 


Note. 1—Report to points named. in order 
mentioned for temporary duty. 
Note 2—Report to S. C. Radio General Sup- 
ply Depot, Atlanta, Ga. 
Se) Gx bnoops, 


Note 3—Report_ to 
Green, Charlotte, N. C. 

Note 4—Report to O. i/e District Finance 
Office, Keenan Bldg., Pittsburgh, Pa. 

Note 5.—Report to Little Silver, N. J. 


Camp 


Note 6—Report to Camp Jackson, Colum- 
bias 9. 1Cs 
Note 7—Report to District Manager of Equip- 


ment, Detroit, Mich. 
Note 8.—Report to Capt. M. H. Grace, Pro- 


duction Dept., Grand Central Palace, 46th 
St. and Lexington Ave., New York, VE 
Note 9—Report to District Manager of 
New York, 


Fe ES 480 Lexington Ave., 
Note 10—Report to Radio School, Austin, 


ex. 
Note 11—Report to Capt. J. N. Patterson, 
San Francisco. 
Note 12—Report to Fort Kamehameha, Hon- 
olulu, Hawaii. 
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A German Gotha sen by the French Air Service in the environs of Paris. (French Official Photo) 
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Kamesaburo Yamashita, a Japanese multi-millionaire, who recently demonstrated his patrio- 


tism by presenting to the Japanese Government one million yen to be used for the purchase Midyette, ie Ralph, die. SLR; RWT; FRF 
of aeronautical equipment. (Japanese Official Photo) Martin, ‘David (Ms Witcomeclecteeatenieletslele lain arate TFT 


—— 


AERIAL ACE 


WEEKLY, July 1, 1918 785 


ES ————SS———— 


Maxwell, Maurice F.:........:....2.00000. TET 
IMEC, TRG) AERO ee ge aa TET 
Mitchell Raymond: “Au; i... See Benes eek eee TET 
Marschak, IGG SodooooneDoS Soe SLR; RWT 
ladle Ji 1855 cod andes os BoOne aa eae CWT 
Wiel biirr GeOneem)nmeirisi ce iciciciscs site vies seis CWT 
INViL Oe) Diem Bess oeoads Bose OBS enOpsern see 
Wierninigslenciust: seisecictites es es eects oe AC 
Murray, Charles Bellan............ SLR; Cw 
WeSOM- ney anlesm Cee mcisincinic s cciciclociesice TET 
IWGEGR, ARGS: 186 oo Gocsbon do TOnOeMEn anos TET 
Weber Clarkes Grasrier mnie cisteis sss secia se DMA 
NGG aeRODELEM Roce titer ter eieicicicrcls SLR; AAD 
Mailers wPlerTy eee vartcelie sithecieie sis «cei SLR; DIK 
MV erseVWValliampharie lela neiertlercleis- oe 5 DIK; FRE 
Marshall, Furber I..................SLR; AAD 
Morris, Harley sanpecnoossouNaDOne SLR; AAD 
LilawGGMa, Temas Ino osocuacoondsDUMeRnueeG DIK 
Murphy, -Ralph Joseph............. SLR; AAD 
Wketcal fm Biren lauryl rersteiwpa ie (= sy ictarel-icisyere.s sve eie.e PFO 
Maitland, Lester James........-.... SLR; RWT 
Morris, David Benjamin...... SLR; RW; FRF 
Murphey, Harvey William.......... SL LR; AAD 
Moores)! HRoberbulGirercececcse ce ce SLR; FRF 
Matthews, David Robert............ SLR; RSD 

Sore Malricemeene ne ciiceticie lee ele FRE 
Midkiff, Robert Forrest.............. SLR; KST 
Mihleder, Philip George....... SLR; TFT; FRF 
Mahoney, Frank Herbert............ SLR; EOT 
Magna, Joseph Nicholas............ CPR; CSO 
Marshall, Charles Clark........ SLR; TET; FRE 
Marshall, Howard Pearons. . 


Mansell, Isaac E. 
Miller, Lester J. 


Wikio, \Whlltemy I5adccodooccsceonRMaouNee DIK 
MWarininy lob t1CiS il jen ele ssi ee SLR; RSD 
Hittin, ING eitis 6 qaaco od ooS UCC OOSa nee Eeae FRE 
WE CHew.Soanl Olirige) Satara ere serevcisteyolatersrpicle eiese FRE 
Mera vapeur ery Nominee telnier ence cece clesie FRE 
hilar Wile) Ide soonccaGosSeoedouu DEO eee FRE 
WetcalPapArthurub: nyc scvrin cn ci areisieicieicne< FRE 
Moore, Harold Amos...... SLR; RSD 


Moores, Kenneth Albert 
Mapes, Gordon Walter.. 
Marsh, Edgar Clark. . 
Marshall, Weliari Jefferson 
Moon, Odas . 


Mackie, Perle . LT; DIK 
iigsGrR Idnnil Ue s45anoesEecocscouDeooerne oc CF 
Miller, Marion Le SLR; CWT 
Worrisse Charlesm Geers -vtnisieistestersciclosione.s)e DI 
Murphy, Charles S... FLT; DIK 
Worcanteberbertme pee ree ere eres FRE 
Whterrsontwe Clintons Giememtenmeni cit cicle cc clee SMM 
Morsch, Jesse Julius............... SLR; RSD 
Muckley, Robert Latour............ SLR; CWT 
iii, Spuaral Ibo ssocescegp aceon REL; CSO 
hulergn, / Miya Iodoeaéogonaseodsounoonod MAT 
WIGS, “NG eHE We de gocboaseuenabeoeooude MAT 
Mulvihill, Mead _ J....... Son sdodobaonoe een MAT 
MartelepAlired irs rit) tacisicrelccelstievsie SLR; RSD 
Manselman, Earle H.........:...... SLR; DIK 
Witter ay etem Sinclalnepn eT ieiiceiiricnio cis ccc: DIK 
Mc 
MeDonaldyeSameliHemees sects cic els<lcsise cere PFO 
MIGCAIL (Cention Co.cccsopoasoouedegdaonson TET 
IWidigntay Eqn Ibo sonqpesoGouseonodeKeS TET 
Wikclbjiiey “ljemsemtel TWssa56s6h0s0canncdnpedc DIK 
McNamara, Lawrence Joseph........ SLR; RWT 
Molsaren mWalliamieb See sat esate nebo ieear MAT 
Lileietraite, —1NGh ee pao Se SSeS eace ator eenadee IK 
McDonald jameswhyscmene csc FRF; DIK 
McKay, Woodrow Cdood deo RDS DAC ahG DIK 
McAllen, William Daniel..... a SLR; RSD 
McCabe, Roscoe Ellis....... SLR; RSD 
McCulloch, John Myers.... SLR; RSD 
McMullen, Alexis Brenier SLR; RSD 
WileOyay, Weise? (Chosnosocdsscsaanse5ue0do DIK 
premulitie. William FRE 
McCoy, Dell H...... DIK 


McNaught, Roy yes 6 
McLaughlin, Oscar F 
MacDowell, Bruce A 
sees Howard I. 
McLellan, Hiram J.. 
EE DEC ys John W.... 


McKenna, Edmond ies Ie FRE 
McFarland, Ghin Jbodeuessnuasec FRE 
McCabe, Alfred = pdocood ees cooneacds DIK 
McGovern, GUE eo neesbodaadoecoconpoade MAT 
McKinney, Oakley Walls............ SLR; EOT 
McGrillis, Jacob Wilson............ SLR; RSD 
McMillin, Henry Everett............ FLR; DAP 
MacMechan, Dunbar Deane.........- SLR; LDT 
MacLaren, Clyde LNiG@Glaagecncon06e FLR; CMV 
McQuiston, Rolla Hunter........... SLR; DAP 
McRae, Harry Borstord see seers SLR; CWT 
MacLeod, Norman Langley......... SLR; WDM 
N 
Niblack, Polk Howard.............- SLR; RSD 
NorLOUMECOllaVeeise re eiiei-}risicicisisinicisiaeio cota FRE 
INethercnut-waWalliam) (Roo. Octo cece ecm ents cee DIK 
Niles, Tor aeaal: Zao ooeiac ae eee Bee MAT 
INveceiaie Urge IDL Wie oneoconecqsoonsesuee DIK 
Nunenmacher, Francis Warren eaoodoc SLR; RSD 
iniGhz, JGGI 18h. cooosaaqdonodao00nndUgeD FRE 
ING; Wbyevesti 15+ oooaeooqgoenpn xd000cd oo shlth 
Nunn, Theodore W., Jr....--.. podonSoopeslDIN< 
Nims, Homer Willis................ SLR; RSD 
Nulsen, Norman Lee...... socogonod SLR; CWT 
Nash, Roland Lewis..... soosonendes SLR; KST 
Norris, James Ki.:.......... pices alersroleisyets FRE 


A British Bombing plane being tuned up and loaded with bombs 


on the eve of making a bombing raid into Germany. (British 
Official Photo) 
Neelys wih nie Haein toe oe eel cee FRE Payne, Halbert Edwin.............. CPR; DAP 
Neely mEtscnemAta scr des -Jscceden: DEK DR Pr dye Donal dae hasierriee i ertrerereeter ee ier SRC 
Nunn, William, Theodore............ STGRESRIW ae batrickm Charles Colinseeeeeereeron SLR; DAP 
Neal, Marshall S INNQY Irigy Jeletay (Crogonoosocvonngs0000580n000 FRE 
Nelb, Alfred W. Rieron pAntoneer nei eerie 
Newman, Robert E. Price, Henry Wales 
Nissager, Fred David RagelpHenryalaeee ee eee 
Pretfers CarleBea center cer 
® Q 
O’Brien, James H.........--....+---.+5.. (Oye, (Cremes Coocosnassannsonoasocod DIK 
O'Neil, Joseph H...............-....--.-. CANAY (Olay IeEGlal Woo scancdsdeadossedeascns MAC 
QO’ Leary, WES rad SOR OOO ORO DEBE 
Oteidwarde Gere eerie ir MAT 
Osborn, Thomas W R 
EE UNE Robertson, Archie Mac Intyre......-. SLR; CRI 
Owen, Ross Robinson, Clarence Abraham........ SLR; AAD 
O’Malley Edwarde Lew ReillysWalterio ere creer eee FRE 
2 Robinson, Frederick A.............. SLR; AAD 
O’Briant, Luther ..... Rouch H LE MAC 
Oliver, Walter Lloy: Rone power nooansoosasaqsssparogdcao nee 
Qe aa Richards, Walter Eugene....... 0.00. SLR; RSD 
lds: "Harvey R.. Res Feats Reavis, Carlos Loretto.............. SLR; RSD 
O’Hanley, Myron Emmett s Ronan coo SouooSeSD pean tO AOoS SLR; ee 
Ober, George Billings....-......... INGER Cando Sh5 gooeoadoo coodoodaecnods TET 
IRistig?) Walltamebeeceee nce cetera rier: TET 
Robyaebowusleyae Neen rn teenie mati AMD 
P Royce, Walker W.-..+.-+-+-20220s2000000 TET 
Peirce; (Gowen sase dese. eso en seh SER, RWI Riise Geos oes eer 
Putnam, Russell Lorain............ SLR; PVC Rosine A ARM Dee aes Aaa a FRE: DIK 
Palmer, Hubert Phillips...--..---.. SLR; KST Richman, G. Raymond........--+.+-+--+-: “MA 
Bee Floyd ee ee eee ee eee ee ee eee eee PFO Rowe. HaroldwDiaae oe eee : 
Philbrook, Tacob Breese seen tees eee TEE Riddles BackuGis a baecas arene rf PFO 
Palmer, WENGE ccin5 on aendiogoeSasoan ob ae TFT Ransom, Harold B..-.----+++scseseesces ees 
Parker, Albert N.......-...--+++: otters LEDS ‘Rice, Williamelanaeereda eee eae eae 
Perry, William L........--+++..+..+-+-:- TET Reges, CharlesHysis cc ccemcerietacine cartier 
Ie, Ruin Ohgsqnnscscanosgooponbenases ERE Reber. AlvintiDie sites ye ie nanan Aone 
Palmer, James E.........-----++ +5212 MAG. Read! James) esses sc aaron ees 
Pearson, WallacemD semmemiericieisiiicriere SLR; AAD Ryniker, Milton Ee eee ee ene 
liming. Miele 12555 5cosauboogdenD OUD OCoD DIK Rentfrow, Frank M 
Parrott, William G.....-....-...++-.+-.0: MAT: SRowercRalpHeSias cence ate aeot 
Pilcher, Inman Uosaoodacpesoqogcovs CWT; FRF Redfield, Alfred W. 
Philips, Enoch Anderson........... SLR; RWT Roberts; Gerald Tes: sane ee ee 
Pennington, Jerome E.......- HdobesrscoKo5 ERF Rossiter, Edner M 
Pinkstati, overetth Wess ete s ces seca FRF Ryan, John Newman 
Purcell William Wncc:accscwannus dae ces TET Royer, Walter Earle 
Paine GresvenOri Rem csiec = seiner oe eel eieiay= mis IDS INGA Tek ideo. cocese 
Portersp louis tlsetstelcteletelelel= le «lelrle)«\ele/olelalatetn(ei= DIK Ratekin, Otis Benjamin. . 
Pollard, @@homas (Gio ee es ec. cere ee ene oine = DIK Ratcliffe, Kent E.........-- 
Parish, Cheaney Land............... SLR; RSD Reynolds, George H.. 
Payne, Bryan Watson............--- SLR; RSD Ryan, Robert ......-.-- 
Parker, Reed Lynn.:...........--.. SLR; .MDO . Rappitt, Ora Clyde. . ay! 
Prosser, Stuart Alexander...... SLR; TET; FRF Rollins, Carson W.. 
Paine, Topliff Olin................. SURE SAAD ac hertaueoscocn On 
Paegel, Hollis Arthur.............. SLR; CWT Rummel, Jay Arnold. 
Powellsn@harlesmseerr cele iiceeciuieniecciaer RE Ridley, (Oscar T.. 
Pemberton, George Herbert............... SER Robertson, Arthur .... 
Petticord, HeslieL.. ce... ee wee ee ee wee CET ‘ 
Péterson) ‘Tenny~G:: 22-2225 .3- ese. SMM (Continued on page 793) 


78, 
Way, 


SZ 


FRANCE 

The French official for June 14th says: 

“Our chasing air squadrons have brought down five aeroplanes and 
two captive balloons. Seven other German machines have been put out 
of action. 4 

“During the night of June 13-14 our bombing squadrons dropped 
on establishments, stations and cantonments in the enemy zone nineteen 
tons of explosives, causing important damage.” 


The inauguration of aerial postal service between Paris and London 
resulted in a tragedy, when Capt. Pierron, the famous French airman, 
and Lieut. Rousseau were killed at Hounslow while flying from France. 

They had almost reached their destination when for some unex- 
plained cause the machine suddenly crashed to the ground. 


On June 16th Sub-Lieutenant Nungesser celebrated his promotion as 
an officer of the Legion of Honor by bringing down two three-seated 
aeroplanes, making his total of enemy machines worsted in battles 
thirty-eight. 


The French War Office announcement issued June 17th says: 

“In the last five days thirty-two enemy machines have been brought 
down or compelled to land out of action. Four German aeroplanes were 
brought down by our anti-aircraft guns, and three captive balloons were 
set afire. During the same period twenty-two tons of projectiles were 
dropped by day and night on the stations at Soissons, Roye, Nesle, and 
Chaulnes.” 


Adjutant Quette, the French aviator, who has downed ten German 
aeroplanes, has been missing since June 5. He was officially proclaimed 
an ace June 4. 


The War Office announcement of June 19th says: 

“There was no event of importance during the course of the day. 

“On June 18 our air squadrons brought down or put out of action 
six German aeroplanes and set fire to one captive balloon. Our bomb- 
ing machines dropped ten tons of projectiles last night on railway sta- 
tions, cantonments and bivouacs in the region of Villers Franqueux, 
Faverolles and Fismes.” 


The Germans have attempted fourteen air raids upon Paris since 
January 31, but only twenty-two of the more than three hundred 
machines which took part in them have succeeded in flying over the 
city, according to a record of the enemy efforts published in the 
Excelsior of June 19th. 

The newspaper comments upon the effectiveness of the aerial defenses 
of Paris thus indicated. Nine of the twenty-two machines which pene- 
trated the barrier, it adds, were brought down by the French defenders 
of the capital. 


_ Eight hundred and thirty-five German aeroplanes have been destroyed 
since January 1, according to an official statement which has just been 
issued by the French on June 20 and which tends to prove that the 
Gentian communiqués are not reliable when dealing with losses of aero- 
planes. 

The statement says that on June 2 the Germans lost forty-eight, while 
on June 9 and 10 there were forty-nine of their machines brought 
down. The British were responsible for the destruction of thirty- 
three of those lost on the latter date. 

The German official statements acknowledged the loss of ten on June 2 
and eight on June 9 and 10. 

The monthly losses during the present year follow: January, France 
20 and Germany 78; February, France 18 and Germany 79; March, 
France 50 and Germany 186; April, France 46 and ermany 136; 
May, France 60 and Germany 356. 


GERMANY 

The German official for June 14 says: 

“Twenty-eight enemy aeroplanes were shot down yesterday. The 
losses of the enemy’s air forces on the German front for the month of 
May amount to twenty-three captive balloons and 413 aeroplanes. Of 
the aeroplanes 223 fell behind our lines and the rest on the other side of 


the enemy’s positions. We have lost in air fighting 180 aeroplanes and 
twenty-eight captive balloons.” 


The German statement for June 16 says: 


“Twenty-eight French and British machines were shot down by the 
Germans Thursday. 


The official 
June 18 says: 
“FKight enemy 
down yesterday.” 


communication German 


from General 


Headquarters on 


aeroplanes and eight captive balloons were brought 


June 19th’s report from German General Headquarters says: 


“Twenty-three enemy aeroplanes and three captive balloons were shot 
down yesterday.” 


GREAT BRITAIN 
The report issued by the War Office on June 14 dealing with aerial 
operations reads: 

_ On Thursday low clouds and poor visibility impeded work in the 
air, but our machines took advantage of spells of clearer weather to 
make observations for artillery fire and to carry out numerous patrols 
and reconnaissances. Nine tons of bombs were dropped by us on the 
Zeebrugge mole, on the Armentieres and Comines stations and on 
ta1gets in the French battle area. 

“Ten hostile aeroplanes were destroyed during the day and two were 
driven down out of control. In addition, a German balloon was brought 


down in flames. We lost five machines.’ A heavy mist prevented flying 
during the night.” 


Tee Boteh report of June 16 says: 

“On June 15 and 16 the Royal (British) air force dropped more 
than 300 bombs and fired more than 25,000 rounds of Sage gun 
ammunition on troops and transport attempting to cross the Piave.” 
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FOREIGN NEWS 


The official report for June 17 on the work of the British airmen says: 

“The uncertain weather interfered with our operations Sunday. The 
enemy aircraft were active at times on the northern portion of the 
British front and in the French battle zone. fi 

“Eleven hostile machines were destroyed in air fighting; nine were 
disabled and one German balloon was shot down in flames. In addition, 
one hostile machine was shot down and another driven down out of 
control by anti-aircraft fire. ; 

“We lost ten machines Sunday, six of which were working south of 
Montdidier. 

“We dropped twenty-two tons of bombs by day and twelve tons 
Sunday night, heavily attacking the railways at Armentieres, Estaires, 
Comines and Courtrai and the docks at Bruges. Two of our night- 
flying machines failed to return.” 


According to the report of June 17 the Royal Air Force in bombing 
operations into Germany severely damaged military targets at Thionville, 
Metz-Sablons, and other points, says an official summary. 

The railway station and sidings at Thionville, were attacked four 
times and several direct hits were made on the station. An explosion 
was caused near the Carlshutte works there. Two attacks were made 
on Metz-Sablons and a train there received a direct hit. Some three 
and a half tons of bombs were dropped on the railway sidings at Kar- 
thaus and the railways and munition factories at Hagendingen and 
Dillingen. ; 

All British machines returned safely from all the expeditions. 


The British official report says: 

“On June 17 the enemy’s machines were active on the northern por- 
tion of the British front, and there were many combats in the air, in 
the course of which we destroyed twenty-five German aeroplanes and 
crave three down out of control. One hostile balloon was shot down in 

ames. 

“The usual observation and photographic work was carried on by our 
aircraft until stopped by thunderstorms in the afternoon. 

“Twenty tons of bombs were dropped during the day on the enemy’s 
railway stations, junctions, dumps and aerodromes, and a further nine 
tons the following night. Five of our aeroplanes are missing. 

“Extensive damage also was done by our seaplanes in the period 
between June 13 and June 16. The docks at Zeebrugge, Ostend and 
Bruges, the Thourout Railway station and aerodrome, the Ghistelles 
aerodrome and the Bourgeoise works at Aertrycke were targets for 
bombs dropped by the aviators. 

“Good results were obtained and hits were observed in the Chasse 
Basin, the railway station, the docks, the Leopold Basin, the Frederick 
Battery and the lock gates at Ostend. Fire was started in buildings 
at the junction of the canal and the Leopold Basin. 

“Bursts were also observed on the mole at Zeebrugge and near the 
lock gates. At Bruges bursts were seen on the northeast quay, along- 
side the west basin, on the northern floating wet dock, on the east side 
of the dock and between the north and east quays, as well as at the 
south end of the east basin. The railway at Thourout was also hit. 

“Bombs were dropped on an enemy vessel. During the same period, 
notwithstanding unsuitable weather, the aerial fleet was active in home 
waters in anti-submarine escorting and in aircraft patrol. Hostile sub- 
marines were sighted by the seaplanes, aeroplanes and airships, which 
also attacked enemy mines and destroyed them. Allied and neutral 
shipping was also conyoyed by the aerial fleet.” 


The official statement on aerial operations issued June 19 says: 

“Tt was cloudy Tuesday, but we were able to get observation. In the 
air fighting we destroyed fifteen German machines and disabled five. 
Eight of ours are missing. 

“Nineteen tons of bombs were dropped in the course of the day. A 
heavy rain at night prevented flying.” 

The entrance to Zeebrugge harbor is blocked, according to Lieuts. 
George Coward and John Read, of the British Royal Air Force, who 
landed in the province of Zeeland and are to be interned at The Hague. 

In an interview published in the ‘‘Telegraaf” they say the Germans 
are working day and night to clear the passage, but each night British 
aviators demolish the Germans’ progress. 

The cement ships sunk in the harbor are still there and the Germans 
are afraid to blow them up for fear they will also destroy the sluices. 
The lieutenants assert that no submarines can enter or leave Zeebrugge. 
The blockade of Ostend is not so complete, but the Germans are having 
great trouble there. 


The Peerage of the United Kingdom has been conferred to Sir 
William Weir, Secretary of State for the Air Forces, according to an 
official announcement. 

Sir William was appointed Secretary of Air Forces last April in 
succession to Lord Rothermere, brother of Lord Northcliffe. He previ- 
ously held the post of Director General of Aircraft Production, and at 
one time was Scottish Director of Munitions. He is forty-one years old. 


The British report aerial operations on June 20 as follows: 

“A British squadron while on reconnoissance north of Helgoland 
Bight on the morning of June 19 was attacked by German aeroplanes. 
No hits were made by the enemy. One enemy seaplane was brought 
down and destroyed by gunfire. 

“Low clouds and rain interfered with flying and the enemy aircraft 
showed little activity. 

“Nine German machines were destroyed during the day and two 
were driven down out of control. One of our machines is missing.” 


The admiralty on June 14 issued the following official statement on 
naval aerial operations: 

“During the period of June 10-12 the operations of our air force 
contingents have been attended by unfavorable weather. In addition 
to the usual patrols, bombing operations were carried out day and night 
against Zeebrugge, the Bruges docks and the Ostend docks. In all 
eighteen tons of bombs were dropped. Two hits were observed on the 
Mole and bursts on the seaplane shed at Zeebrugge and at Bruges. 
Fires were caused at several places. Hits also were observed at the 
Brugeoise works, and bursts were observed at the Bassin de la Marine 
and the Gare Maritime, Ostend. Clouds at times prevented observa- 
tion. One enemy aircraft was destroyed. One of our machines is 
missing.” 


MODEL NEWS 


Edited by John F. McMahon 


Model Aeroplane Building as a Step to Aeronautical 
Engineering 
E will now turn to the twin propeller “Pusher” model, 
known to Model Flyers as the long distance racing 
type. The model is best suited to our course, because 
on account of its long flights it allows us to study the aero- 
plane in the air. 

This type differs from the Tractor as to shape and ease of 
control. The balancing of this model is easier to overcome 
than any other type, because, in order to locate the centres of 
lift, etc., properly, it is only necessary to give a greater or 
lesser angle of incidence to the front plane, which is known as 
the elevator. From this we see that we need not move the 
planes to balance the machine. 

Of course, this is the easiest way, the better way would 
be to arrange the planes at different points until the most 
efficient combination has been worked out using as little 
angle of incidence as possible, because a greater angle would 
present a greater area of resistance to be overcome. 

So, for the reasons mentioned above, this model is the 
most popular with Model Flyers. Some, more experienced 
Model Builders, detest the idea of using their time to the 
building of the racing type because it does not resemble the 
large machines, but I think this is a_ rather foolish way to 
look at it, because a long distance flying model not alone 
gives a good chance to study areoplane flight but gives a 
good amount of enjoyment. 

There is no prettier sight than a racing model high in the 
air traveling in a straight line to the farthest point, driven 
by its simple rubber power, and after power has gone the 
graceful glide, sometimes in large spirals, back to earth. 

The construction of the racing model varies but little 
from the other type, the frame is constructed much the 
same as the tractor, only one end is separated by a strip of 
wood which the two propellers are mounted. 

The frame is a sort of “A” shaped, the long sticks are 
3614” long and made of 5/16” x 14” spruce. One end of 
each stick is cut at an angle as shown in the drawings, a 
notch being cut out of the other ends. 

Now bend a piece of wire to the shape shown at Figure 3. 
This is the terminal for the attachment of the rubber motors. 

Bind the sharp ends of the sticks and the hook -together 
in one operation with strong linen thread and glue as shown 
in the enlarged sketch. 

The strip of wood for the propeller hanger is next put in 
place, this strip is 12” long and 14” wide at its widest point 
and tapering to 14” at the ends. The thickness of this strip 
is %”. It is fastened with thread and glue. Next, put the 
cross strips of bamboo in place at about the Center of the 
frame. These are made of strip bamboo about 4%” thick and 
are for bracing the frame. 

The bearings for the propellers are next made from 2 
pieces of 1/16” inside diameter brass tubing 34” long and 
two pieces of thin brass about 4” x 144”. (The long prongs 
of a brass paper fastener may be used for this purpose.) 
Now bend the brass strip and solder to the tubing as shown 
at the top view, left hand side of the drawing. 

Soldering is not as hard a job as most model flyers be- 
lieve, and if the reader has had 


to be soldered, when sufficiently heated touch with solder and 
it will run into place, making a strong joint. 

It is best to lay the object on a piece of wood, because if 
laid on metal it might become soldered together. To do 
good soldering it is only necessary to be careful not to 
burn the metal and not to use too much solder. It is sur- 
prising what good work can be done after a little practice 


When finished, fasten the bearings in place on the ends. 
Os idne propeller hanger, as shown in sketch at left of draw- 
ing. 

The wings are made much the same as the wings for the 
Tractor model, the only difference being instead of a spruce 
entering edge this one is of bamboo with a spruce spar 
through the center 4” x 4%”. 

The large wing is 24” long and 5” wide, the small one 
12” x 3”. When finished cover with china silk or paper and 
dope with a solution of celluloid dissolved in banana oil. 
This aon not alone shrinks the fabric but fills the pores. 
as well. 


The propellers are cut from a blank 12” long 144” wide and 
1%” high, as shown at the lower right hand of the drawing. 
This is the high pitch type and is cut as described in the 
instructions for propeller carving, as shown previously. When 
carving the propellers be careful to cut one to turn one way 
and the other to turn the reverse. 


The motor consists of 16 strands of 4%” flat rubber to eacli 
propeller. 


To fly, set the main plane about 4” from the rear propeller 
spar and the elevator about 8” back of the apex of the frame, 
insert a small block of wood under the leading edge of the 
elevator to give it the required angle of incidence. Twist the 
propellers reverse way a few times to take the slack out of’ 
the rubber. 


Hold the propellers and propeller spar with the right hand, 
place the left hand at a point under the elevator to ba!ance. 

Now hold the model on a line with the shoulders and throw 
gently, as in launching the Tractor. (The push should be 
given with the right hand, the left is used to balance the 
model.) 

After a few experimental flights shifting the wings back 
and forth, or placing a thicker or thinner block of wood 
under the elevator, the model flyers will discover the proper 
combination to get the maximum flight out of the model. 

To wind the motors up it is necessary to have the assistance 
of another person to hold the model, because it is necessary to 
stretch the rubber at least twice the length of the machine to 
get the maximum revolutions out of the rubbers. A small 
hand drill is used by some model flyers for winding the rubber, 
while others use an egg beater cut down. : 

The ege beater is the better winder because it winds both 
rubbers at once on opposite directions and an even aniount 
of revolutions. If the drill is used it :s necessary to wind 
one rubber one way, counting at the same time, then wind 
the other the reverse way, counting again, so as not to have 
one wound tighter than the other. 


(To be continue) 


no experience in this line he had 
better start doing so at once be- 


cause the Compressed Air and 
Steam Motors coming later can- 
not be constructed without a good 
deal of careful soldering, and as 
the soldering of these bearings é 
are easy, compared to the harder ay 
work to come, I would advise be- 
ginning now. 

would suggest the model 
maker procure an alcohol lamp 
(made for soldering) a can of 
soldering paste and some soft 


Mtthod of Afteching 
Bearing Co Strip 


strip solder. 


To solder two objects together, 
it is necessary to clean the parts 
thoroughly first, by scraping with 
a knife or file, applying some paste 


to the parts to be joined. Next 
take the alcohol lamp in the right 


hand and solder in the left, apply 
the point of the flame to object 


Main Plane 


physically. 


fected thousands; it will get the rest of the world in time. 
victim has a different story to tell. When you finish this column YOU may be infected, and may have 
a story all of your own. If so, your contribution will be welcomed by your fellow AERONUTS. Ini- 


tials of contributor will be printed when requested. 


This Actually Happened 

A Joy-killer is a bird you take for a beginner. He goes 
up with you, and you give him an Immelman, coming out 
flat on your back. After that, some engine side-slips to vary 
the monotony. Then, when you come down, you look closely 
to see if the sport hasn’t made him a little white around 
the gills. Far from it! He fishes out a cigar and calmly 
announces: “It has been a long time since I did any of 
that old stuff. I like to go up and ride upside down for 
twenty or thirty minutes, and wind up with a reverse loop!” 


And We've Said it All Along 
We know a way to stop this darn war in exactly one day. 
Here it is—give Bill Hohenzollern a thousand bombers and 
bombing pilots to talk to him and the Kronprinz for that 
length of time. 


Where Ignorance Is Bliss 
Realizing the grave danger in flying, a cadet’s sweetheart 
wrote him last week to “be careful for her sake and in the 
future to fly low and slow,” thereby making the training 
less hazardous.—Plane News. 


OUT! THIS IS FRANCE 


Aeronitis is a pleasant, a decidedly infectious ailment, which makes its victims “flighty,” mentally and 
At times it has a pathologic, at times merely a psychologic foundation. It already has af- 


THEYRE NOT PARTICULAR 
WHERE THEY OAUB THE 
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ie 
LIBARB. UNDER 


BY SCRAPEING IN ONE 
TENDER SPOT,wiTl! A 
RAZOR LIKEA POTATOER 
PEELCR,- A BEAUTIFUL 


Its symptoms vary in each case and each 


Every Move a Picture 


“Your ‘take off’ was very wobbly.” 
“Yes, I was ‘taking off’ Charlie Chaplin.’”—Plane 


Monitor: 
Cadet: 
News. 


Ye Editor-Aviator 
Contrib. (scratching his head): “Anybody know anything 
good for “Tale Spins’?” 
Lieutenant Baker (automatically) : 
trols in neutral.” 


“Yeah. Put your con- 


Goin’ Up 
Negro (to recruiting officer): “Boss, whar do de Infan’ry 
all fight?” 


Recruiting officer: ‘The Infantry fights in the trenches.” 


Negro: “And whar do de artillery fight?” 

Recruiting officer: “The artillery fights from behind the 
trenches.” 

Negro: ‘Well, then, boss, whar do de aviashon fight?” 

R. officer: “The aviation fights in the air.” 

Negro: “Well, den, boss, dat’s what I done want to jine.” 

R. officer: “And why do you prefer the aviation?” 

Negro: “Well, sah, I already done told my wife that ah 


wus gwine to be de man highah up.” 
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ANY WASTE BASKET 
COULD BE UTILIZED Ww 


THIS MANNER FOR 
S PACKING OUR FRANCS 


MANY LOOTS” ON THIS SIDE 
WE SHOUDD WORRY ABOUT SHOES.JUST GOTA SOME SHOE 
MAKER AND PAY FOR THE DAMAGES ANDO TAKE XOUR 
choice A PAIR OF HIGH LACES CAN BE OBTAINED FOR 
THE SMALL SUM OF 10 FRANCS 


i te 
FP SouURQUOL 
voos — x!% 


ON ENTERING THE Post OFFice or any 
PUBLIC PLACE, IMMEADITELY START 


NITHE -POSTMASTER OR HEAD BOUNCER! 
S AND HE WILL SPILL OUT A LINGO 
S YOU NEVER THOUGHT WAS PART OF 
THE FRENCH LANGUAGE AND 
VOU WILL AT ONCE UNDERSTAND 
WHAT HIS FIGURES OF SPEECH 
“ARE INTENDED FOR. 


Courtesy “Plane News” 
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: r ed in 
pocket in lid; Shaving Brush and Stick Gillette 
Shaving Soap in nickel-plated Holders; two Blade 
Boxes; 12 double-edged Gillette Blades 7 
(24 Shaving Edges) : 5 E . $ 


Even when there isn’t much time or room for 
a shave, the Gillette makes shaving a comfort 


The thousands of Gillette users in the Service, everywhere—on land or 
sea—would use the Gillette even if the Regulations didn’t specify a clean 
shave. Braces them up, and gives sucha clean feeling. It gets any man on his 
tip-toes to feel his beard slip off under the Gillette—his face free of dust 
and grime, cool and fresh. The Gillette makes shaving a joy—not a job. 


Have you seen the new Gillette sets specially 
made for th fighting man? Two of them are 
illustrated on this page. They were designed by 
members of the Gillette Organization in the 
Service—men who know what the fighting man 
is up against 

Simple and compact, fit the pack, the pocket 
or the ditty box. No strops or hones to clutter 
up the kit. Blades always shar>, always ready. 


uillette Safety Razor Co. 
f£ Canada, Ltd. 
73 St. Alexander St. 
ontreal 7 
- with any. shave. 


Gillette Safety Razor Societe 


nonyme 
17 Bis, Rue La Boetie 
aris, France 


handle down tight. 


ially close shave, 
unscrew the handle 
a part turn. 


Here’s the Way to Get 100% 


Try this when you shave tomorrow 
morning. Lather the beard thoroughly, 
and rub well in 
—that’s essential 


Efficiency Out of Your Gi lette 


tly, and tilt the handle so you an just 
feel the blade en- 
gage the beard. 


short slanting 
strokes. It doesn’t 
require any brute 
force to shave with 
a Gillette—the 
razor does the 
work. 


Put in a new blade 
and screw the 


Tf you want aspec- 


No Stropping—No Honing When a man wants 
new Blades he can get them in any Post Ex- 
change, Ship’s Canteen or Y. M. C. A. Hut, here 
in America or over eas. 


Our Paris office carries stocks—is constantly 
supplying the American Expeditionary Forces. 
Gillette Safety Ra‘ors and Blades on sale every- 
where in France, England, Italy and the Eastern 
battle fronts. 


Gillette Safety Razor, Ltd. 
200 Great Portland St. 
London, W., England 


Hold the razor naturally nd eas- 


Then shave with A. G. Micheles 


53 Liteiny, Petrograd, Russia 


Vedova Tosi Quirino & Figli 
Via Senato, 18 
Milan. Italy 


Gillette Safety Razor Company 
Boston Mass-U‘SA- 
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AIRPLANE PARTS 


QUANTITY PRODUCTION PROBLEMS 
| SHEET METAL FORMED AND PRESSED 
SEND US YOUR PRINTS AND INQUIRIES 


Specialists in Seamless Drawn Steel Tanks and Shells 


GASOLINE TANKS 


HYDROGEN CYLINDERS AND VALVES FOR BALLOON GAS 
WE CAN ALSO ARRANGE FOR ASSOCIATE GROUP FABRICATION 


WOOD RIBS STRUTS AND ipake 
SEAPLANE DEVICES FOR LANDING ON COMMERCE SHIPS 


JANNEY-STEINMETZ CO.. PHILADELPHIA 


(Continued from page 781) ; 
connection with the lateral dihedral prin- 


ciple. Apart from these preceding con- 
siderations of height of the centre of 
gravity, there is another important factor 
apt to be disregarded. Jf the masses of 
an aeroplane are so distributed that the 
machine has a virtual axis of inertia in- 
clined downard and forward, the lateral 
dihedral principle becomes unstable and 
the negative dihedral or Vee opening earth- 
ward becoines stable. This theory has 
only been previously put forward on one 
occasion, and then it was so formulated 
as to appeal to designers to adopt this 
crude weight distribution in conjunction 
with the negative lateral dihedral. But as 
an aviator the writer prefers to see the 
positive dihedral correctly applied and to 
warn the designer against the weight dis- 
tribution, which will render the dihedral 
unstable if he adopts it. More accidents 
are likely to be prevented by taking this 
course than by advocating the other rare 
principle. 

The explanation, of course, is very simple. 
Consider a marine aeroplane -(Britishers 
are finding that marine aeroplane is better 
than a multiplicity of alternatives, such as 
seaplane, waterplane, etc.) in which there 
is a heavy seaworthy boat low and in 
front, planes staggered back with proba- 
bly a fuselage in between, and lastly a 
heavy engine on top of the rear top plane. 
This machine has its inert masses on a 
line running downward and forward from 
the centre of gravity of the engine. Give 
this aeroplane a lateral dihedral angle. If 
the pressure on the near wing is aug- 
mented by a gust or change in the rel- 


ative wind rotation occurs about this in- 
clined axis. Thus the near wing, instead 
of going out of the gust, comes more and 
miore into prominence. The system is un- 
stable. As an aviator, of course, the writ- 
er is not too well acquainted with the 
methods of designers of high class aero- 
planes, but he hopes they will find the 
points raised worthy of their consideration. 


(Continued from page 778) 


out of their brains will come, I believe, hun- 
dreds of improvements that will make the aero- 
planes of tomorrow equally radical in their 
epoch-making possibilities. 

We will win this war; why? Because it is 
a war of democracy against autocracy, a war of 
mental freedom against mental domination, a 
war of right against wrong. 


Right will conquer, it always has and it always 
will. Humanly speaking, this war is a mechani- 
cal war, a war to be waged and won with ma- 
chines directed from the air. It is a war that 
our red-blooded young men, in whose hearts have 
been kindled the white heat of true patriotism, 
flying in the blue sky of an_ ever-increasing 
democratic world, will, with the help of al- 
aay God, fight to a glorious and victorious 
end, 


After Altitude Record 


Hampered by unsatisfactory weather conditions, 
Lieut. Culver, of the aerial mail service, arrived 
at Belmont Park soon before three o’clock on 
June 10, after a slow flight from Philadelphia. 
He brought with him five pouches containing 130 
pounds of mail. 


Lieut. Culver reported that on his trip to Phila- 
delphia on Saturday, he had tried for an altitude 
record, hoping to reach 20,000 feet in the fine 
weather he at that time encountered. He reached 
a height of nearly 18,000 feet but found it so 
cold that he decided to put off the test until his 
next Philadelphia bound trip, when he will make 
special preparation to withstand the altitude tem- 
peratures. 


Becomes Bride of Aviator 


In St. Agnes’ Church, at Hoyt and Sackett 
streets, Brooklyn, last Wednesday, Miss Marie 
Agnes McCormack, daughter of Mirai Elizabeth 
McCormack, of No. 340 Union street, Brooklyn, 
became the bride of Lieut. Vincent J. Coletti, at 
present attached to the Aviation Corps at Park 
Field, Memphis, Tenn. The Rev. James D. 
Duffy officiated. 


Aeroplane Carries Cargo 


French aviators in a seaplane carrying 660 
pounds of cargo flew from Paris to London in 
two hours and three-quarters and back again in 
less time. With the development of aviation on 
the practical side, there may be no need of that 
long-mooted tunnel between England and the 
Continent. 


To Speed Up Aero Mail 

Paris, June 9.—A midnight air-raid party in a 
Paris hotel cellar was entertained by reading 
home news in The New York Times twelve days 
ago, which one of the group had just received 
in the American mail. Special interest was 
shown in the cellar in the news about the aero 
mail service between Washington and New York. 
The lis.eners wanted to know why time was 
lost by the mail planes landing on Long Island. 

“Why,’’ asked a woman in a bathrobe, sitting 
on a barrel, “can’t they build a big platform on 
the roof of the New York City Post Office, and 
let the planes fly low enough to drop pouches 
on_a platform?’’ 4 

Superintendent of Mails E. M. Norris said in 
regard to the above dispatch that it was entirely 
feasible for aeroplane mail to be dropped on the 
roof of the New York Post Office, provided the 
high buildings of the city would permit the 
aeroplanes to fly sufficiently low, but that mail 
could not be picked up by machines starting to 
Washington. 

“Some time ago,”’ he said, “representatives from 
two aeroplane factories measured the roof of 
the Post Office and said it was practicable for 
aeroplanes to start and alight there. They 
wanted a fifty-thousand-dollar apparatus built. If 
aeroplanes could start directly from the Post 
Office and alight there, about an hour could be 
saved in each direction between New York and 
Washington.” 
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The Breeze Penguin 


This airplane is especially designed for 
training. It is not intended to fly very 
high above the ground, the object being 
to give the beginner confidence and teach 
him contrel. 


Valspar withstands the strains 
of Training Service— 


RAINING-PLANES are bound to get The use of Valspar by the Allies on all the 
much hard usage at the hands of inex- war-tronts attests its supremacy as the world’s 
perienced operators. — greatest airplane and seaplane varnish. 


Valspar successfully resists all this rough treat- 
ment. Just as it has been found best for planes 
in active service at the front, it is also found 
to be the most reliable for training service 
at home. 


Our Airplane Service Department is at your 
service. Io purchasing agents and superin- 
tendents of production 
we will con receipt of Ry ens 
name gladly send a Wested States 

Valspar is not only water-proof but proof valuable handbook on Army and Navy, 
against all kinds of weather as well. this subject. British Admiralty 
and Royal Flying 


VALENTINE & COMPANY, 456 Fourth Avenue, New York Corps, 

Largest Manufacturers of High-grade Varnishes in the World—ESTABLISHED 1832 Dutch and Span- 
= > LEAITIN ; ish Governments. 

New York Chicago Boston TRADE VAE TNES MARK Toronto London Amsterdam 


W. P. FULLER & CO., Agents for the Pacific Coast: San Francisco and Principal Pacific Coast Cities Valentine Products used by 
the world’s leading airplane- 


makers include Valspar Var- 
nish, Valspar Bristol En- 


VALENTINE’S sae Nale Lyi 


Drab Enamel, Valspar Black 


Enamel, Valspar Filler 
(Wood), Valspar Primer 
(Metal), Valspar Primer 
(Wood), Valspar Khaki 
Enamel, Valspar Aluminum 
Paint. Dipping, Spraying 


and Brushing coatings of all 


The Varnish That Won't Turn White Mises 


Copyright, 1918, Valentine & Company 
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ARE YOU 
AWAITING 
ASSIGNMENT 
TO 


Ground School? 


If so our Educational Service De- 
partment can co-operate with 
you in helping you utilize your 
time to the best advantage by 
suggesting a course of aeronautic 
reading which will fit in with 
your 


Ground School Studies 


The Textbook of Military Aeronautics, by Henry 
Woodhouse. Price $6.25 postpaid. 


The Textbook of Naval Aeronautics, by Henry 
Woodhouse. Price $6.25 postpaid. 


The Aeroplane Speaks, by Barber. Price $3.25 
postpaid. 

Learning to Fly in U. S. Army, by Fales. Price 
$1.60 postpaid. 

Aviation Engines, by Page. Price $3.25 postpaid. 

Dyke’s Auto & Gas Engine Encyclopedia. Price 
$3.82 postpaid. 


Elements of Machine Design, by Nachman. Price 
$2.25 postpaid. 


Practical Wireless Telegraphy, by Bucher. Price 
$1.60 postpaid. 

Practical Electricity, by Craft. Price $2.65 post- 
paid. 

Military Map Sketching and Reading, by Barnes. 
Price $.85 postpaid. 

Glossary of Aviation Terins in French and English. 
Price $1.10 postpaid. 

The Eyes of the Army and Navy, by Munday. 
Price $2.15 postpaid. 

Gas Engine Principles, by Whitman. Price $1.70 
postpaid. 


Aircraft and Submarines, by Abbot. Price $3.75 
postpaid. 


Manual of Army Aeronautics. Price $.65 postpaid. 


Manual for Aero Companies, by Satterfield. Price 
$1.10 postpaid. 


Lewis Machine Gun. Price $.65 postpaid. 


Mechanical Engineer’s Handbook, by Marks. Price 
$5.30. postpaid. 


The AERONAUTIC LIBRARY, Ine. 


280 Madison Avenue 
Telephone Murray Hill 7489 


New York City 


A THOUSAND 


willing workers made it 
possible for this powerful 
aeroplane to take to the 
skies to help win the war 


in the Air for the Allies. 


The American Air Pro- 
gram is a stupendous task 
and its success depends on 
the efficient co-operation of 
every organization that can 
devote machines and man- 
hours to the task. 


Ask our Contract Work Depart- 
ment how you can help. 


Aerial Age 
Weekly 


280 MADISON AVENUE 
NEW YORK CITY 
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Aeroplane Propeller Stock 


Toothed at the rate of 100 feet per minute by running it through a 
WH lot NR 
Toothing Machine 


If you want to prepare your Propeller stock be- 
fore gluing up by the quickest—easiest—safest and 
cheapest method, just put it through a Whitney 
Toothing- Machine. 


Many of the Aeroplane Manufacturers, as well as 
Propeller Makers, are using this machine. | 


It will pay you to investigate. 


Write for catalog 
and samples of toothing 


—- | Baxter D. Whitney & Son 


F z ( WINCHENDON MASSACHUSETTS 
Whitney Scraping and Toothing Machine 
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GET INTO IT NOW! 


Learn to be an Aeroplane Mechanic 


at the West Side Y. M. C. A. 


You men who wish to fly and appre- 
ciate the value of mechanical training 
and you men who see the possibilities in 
the aircraft industry right now and in 
the future—this is for you! 


The Government and the aeroplane 
manufacturers are calling for aeroplane 
mechanics—hundreds of thousands in a 
rush. But they must be trained—they 
have no time to teach beginners. We 
will! 

Our school can train you in five to ten 
weeks. You work in groups of eight, 
mornings, afternoons, or evenings— 
ninety hours of practical and theoreti- 
cal work. 


Every point covered in lectures is im- 
mediately followed by a_ practical 
workout on engines or planes. 

Our equipment is complete—11 in- 
structors, 2 aeroplanes with accessories, 
6 aeroplane motors. 


The head of the school is a practical 
flyer and mechanic. 


Investigate. Get in where there is the 
greatest need and opportunity. 


: Cuueeueneceusunuenensesnnne FILL OUT THIS COUPON ™™ 2"! suseeneeeese ann 


West Side Y. M. C. A. 
318 West 57th St, Corner 8th Ave., New York City 


I am interested in your Aeroplane Mechanics Course 
and wish full information on the subject. It is 
understood that I am incurring no obligation in 
writing to you. 


Seecceuseencecnecesceseenaeencceaesenese 


NEW EPOCH 
IN AVIATION 


POPULAR PRICED 
TWIN MOTORED HARLEY-STROMER 
AEROPLANES 
HYDROAEROPLANES — FLYING BOATS 


PRICE 
EFFICIENCY MANUFACTURE 
SAFETY MATERIALS 
DURABILITY ENGINES 
CONTROL 


Price $3,000 


Standardized 


As to 


Training Machine for Military Purposes. 
Training Machine for the Student Aviator. 


Pleasant and Safe Machine for the Sports- 
man. 


Machine for Commercial Purposes, Mail 
and Express Routes. 


GUARANTEED PERFORMANCE 


38 to 60 Miles Per Hour 
Capacity, Pilot and Passenger 


AERONAUTICAL Equipment, INC. 


ISRAEL LUDLOW, President 
Mill and Manufacturers’ Agent 
1 WALL STREET NEW YORK CITY 
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Manufacturers of 


Waterproof Ply Wood Panels of all Thicknesses and 
Plies. Stands Highest in Government Tests for 
Strength and Water Resisting Qualities 


FABRICATORS of PARTS of ALL KINDS 


Our Engineering Department is at your Service 


Sales Agents for Certus Cold Glue 
Absolutely Waterproof and Accepted by the Government 


I 7 TE er AE VG 


J.C. WIDMAN & COMPANY 
14th and Kirby Ave. Detroit, Mich. 


EGE Prsearsve 
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The A.S. HEINRICH CORPORATION 


Manufacturers of 


AIRPLANES and SEAPLANES 


For Military and Sporting Purposes 


FACTORY 
Freeport, Long Island, New York 
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me: . \ \ Ot) J VS SN 
Tet you could turn out a ; 
HAD Ui] much smoother running motor and do it 
quicker and cheaper. SR 
IN] If you have never felt justified in going to the expense of 
; accurately balancing your crankshafts or have depended on 


sw the old tedious cut-and-try method you will immediately appre- 
~~ . ciate the importance of the 


CARWEN DYNAMIC BALANCING MACHINE 


After obtaining the static balance of a crankshaft place it in the Carwen. and while it is 
rotating you can measure accurately the correction needed to secure true running balance. By 
applying the dial reading to the chart you can determine just how much and where to take off 
(or add to) so as to eliminate vibration. 

The entire operation takes less than five minutes, and the vastly improved running qualli- 

ties obtained are even more important than the time saved. 

We make these machines in sizes suitable for balancing objects weighing from 5 oz. up 
to 15,000 Ib. and their use is just as practic al on medium quality products as on those 
where price does not enter into consideration. : 


We will gladly make a demonstration without cost 
or obligation. Or, will forward illustrated descrip- 
tive booklet on request. 


SX. The Carlson-Wenstrom Co. |! 
Makers also Ra, Erie Avenue at Richmond Street 
~ 


of CARWEN Philadelphia, Pa. 


(Continued from page 793) Wheeler, Franklin C:...-........s000000% FRF (Continued from page 760) 
: White, Harwood A.........-...02-0e-0e0e- ERE In October, 1916, a site was selected for the 
V Whitten, Lyman P........+.-+e+eeerseeeee ERF committee’s proposed laboratories, 4. miles north 
Verkrouteren, John Henry Westbrook, Virgil Darst.............--.-- FRF of Hampton, Va., and the selection was approved 
Vance, Baril otsc. ee rae ote. seinen White, Harold A.....-.-.s0eseeeeereeeeee by the War Department, which purchased the 
Vaden, Ferris E.. Wilkins, Alfred E..... site. A contract has been entered into for the 
Vessey, Burton Floyd... Willett, Albert B.............-..s-s0s-0e- i erection of the first building, at an estimated 
Vinton, Benjamin -‘ Winch, George A...-....---.2.-+e-seeees- cost of $80,900. The building is now in course 
Veblen, Elling H Wright, Joseph H.........-....----0-0-+-- of erection. The committee has also under 
Van Horn, John Willis........... S Wilkinson, William Tr Beene centre eee e ene preparation plans for the first aerodynamic 
Vandermeer, Dirk J............-. LR; Whitney, Cornelius V. lab6ratory, to be installed at Ee Field, in- 
Van Capen, William............- F Welsh, Horace O.......-...+200+seeeseses FRF tended for the development of high wind speeds. ~ 
Voorhees, Garret Samuel Wilkes, Preston Brooks............- SLR; CSO Early in 1917 the committee took up the ques- 
Vv Worrell, Willard Parker.........-++.seee SLR tion of insurance for aviators, and recommended 
Vaden, West, Norman) Stewart, . <2... 0 ---sie0 seine SLR the advisability of undertaking at an early 
Van Kirk, Russell Morris.......... SLR: CWT Wiley, Edmond Fenton........... cine ameein SLR date the insurance of aviators, or some form 
Van Valin; Oliver Jay, neseeeuiccs vee ceennee FRE Wardwell, Chester Theodore..SLR; CJW; FRF~ of fnancial co-operation with the insurance com- 
Wernonelred icissre.ctcneeblam orn pace mae SMM _ Wing, Charles Rufus............--. SLR; RWT panies that would enable them to write insurance 
Vickeryse Merritt) Acasa sce dannscecieneae FRF Willard, Alfred J........-++.eeseeeeeeeeeee DIS at rates possible to the insured. ; 
Vani Byireniy Henry ice ac ecaan oso cncenee PEO) Wife erin eth eT ope creiciatet ste elstaietelatiel tele FRE 

Von JBokern;, Franko. = see ceecncs ae RTR West pela: ilaabiae Galatry ECG .0 Investigate Use of Steel for Planes 
Maney) Te Whe Tan ovoR TOCCaS Sat aot 2 The committee has now in hand (November, 
E W roo an mYalajete.oici ae #ie\nials ayelelnced as 1917) a most important investigation on the 
Willson, Ray Duff.........scceecee lest in & Ww = Edie “a Tan Pe ama ees | use of steel for aeroplane construction, and is 
Wheeler, Oliver Percival. : “RS Walker Hone api Eeslan/aya) = wie) o\nlpy sien ieio a supervising the development of a design for con- 
Wilbur, Fred V........ Wallace Edward § pis er ar “- struction of steel, to be later subjected to a 
Whiteside, Robert B.... ieee Ware K ERG aie mitlsin/o\e o/aie (a sinjaleivinielaletale FRF program of tests, intended to show the possibil- 
Weymouth, Frank Willian : RWT Wate Chovie eee Oe FRF ities of this construction. In connection with 
Wairath, Duane Everett LR; KST Whitten aie Ain n)s eisieicis oe acetic acacia vn FRF material tests, the committee has given attention 
Williams, William P... -’ MAC Woodletes 2 a Jie ee ee eee eee nese eee FRF chiefly to an investigation of strut forms for 
Whitbeck, Robert R. -.MAC Writ He on hee W Stree sete ec cereseeenes SMM aeroplanes, the strength of spruce bars, and the 
Waldrom, Ralph E. ..PFO W ao i Willinn Fee ire ese CFT development of cotton aeroplane fabrics as a 
Watson, Vernon A. pan) EE Ee BC BSS OURGuH Io Jon aca 7° -DIK substitute for Irish linen. In the field of power 


Wiegman, John P. 


White, Lloyd K... 
Wright, Putney L. 


plant desi = ais a co apeaee with the 
: ureau of Standards in the design, construction 
t E p TFT Welt ne einee ee pee ce SLR; RSD equipment and operation of a large low-pressure 
Wright, Stanley \V TFT Wiliame a i er FLR chamber in the testing laboratories, which is 
Wardell, Charles H ...CWT We oe Paul Klostar nin 0 n) She Slat SLR; KST intended to reproduce the conditions of aircraft 
Whitten:sLacey Ri... eee Cwr oolsey,, William DWx. <2 eejoe sien ets aoe DAP engines operating at high altitudes. This work 


WiddieeeRos en ae 2 Wilkeson, Livingston Evans......... SLR; RSD ially d i i i - 
Wordnet: Ca “VLLMAG Witbeek, Robert Raymond. 01.01.10, SLR; RSD foment of the Liketty caanie, Recaro 
Wilkinson, James '"L.;7). saceeeninc one DIK Wai er, Ralph Glade............... SLR; RWT also carried out on the oubjects of radiator de- 
Wilbur, Fred V SS ae elas DIE Wright William Milton............. SLR; RSD sign, carbureter design and adjustment, ignition 
WielchysReter = Wi. sca. cit a sateentcen ene DIK wee Hareld R sescce SEER receg Co0ce DAP aparatus, etc. One of the members of the com- 
Welsh, Horace O SLR; CTW ells, Haro AY INOM A! farcry) jel aeaeteetee eee DAP mittee’s technical staff supervised the tests on 
Wylie, John ...... SLR; RSD the first Liberty engine at Detroit, Pike’s Peak 
Aas SSO Art SLR; RWT Vi aod Srp to tee the meckanieg and 

lebb, Sige -SLR; RSD B : : therma ciencies and its power delivery at 
Wieslander, Te SLR; R&D young, poe wing a eransae atte SLR; RSD warious altitudes! 

itsitt, inc > Z 


EOT Yager, Frank R Important investigations have been made in 


EMP ce 

Welsh, William W.... 4 ‘RE: AAD o Vien? ered bee ce eee --ER connection with various instruments used on 
Williams, Luther Bozema SLR; KST Yocum, Reuben John...........-.... aircraft, and in particular there has been devel- 
Wilkinson, James L...... FRF: PMT oped an improved form of geographic position 
WiardesrAtthtar Mas siecic c\oeleiciee acne ene DIK Z indicator. he committee has co-operated in the 
White, Harwood Arend SLR; TFT Zimmerman, Earl Henry............ SLR; RSD development of a generator for wireless trans- 
NV UAC VICRPETR ING sen cc's ccs vse cicdcusments BST Ziegler) JolmieWaecse aa asn keene ...FRF mission from aeroplanes, intended to satisfy the 


Williamson, Cleburne M............. SLR; DIK Zeisenheim, Joseph R..........+.....000. FRF (Continued on page 798) 
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ONT 


La he 
MANUFACTURE 


AERONAUTICAL INSTRUMENTS 


OF ACCURATCY « 
THE SPERRY GYROSCOPE Co 
MANHATTAN BRIDGE PLAZA 
BROOKLYN NEW YORK 
15VICTORIA STREET LONDON SWI. 126 RUE de PROVENCE PARIS. 


WE USE THE CELEBRATED 


y 


es es e ‘ 
Visible in the Dark 
Luma-Lighted dials-are visible in the dark. : 
The air pilot can read his instruments at all times. 
There is no uncertainity ; ‘no ‘danger of. Luma “going 
out.” 
This wonderful Radium luminous material is now 
being used ‘by many of. the largest manufacturers of 
‘dash instruments. “It meets the »requirements of the 
British Admiralty and specifications of the United 
States Government for use on military aircraft instru- 
ments. ~~ oe = erie 
This Company has unusual facilities for applying Luma 
to dials of €very description” The service is conven- 
ient “and “economical ‘for manufacturers and “assures 
uniformly satisfactory results. 


HELD-ANNEX BLDG. CHICAGO: 
ING ISIAND: CITY, NY. :CULCAGO: 
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SH, 


Tyomas=Morsze Aircrarr Corporarion 


ITHACA, NY. U.S.A. 


Contractors to U.S. Government 


(Continued from page 796) 


requirements of the Army and Navy. Methods 
of receiving wireless signals in an aeroplane have 
also been investigated, and it has been estab- 
lished at several receiving stations that the 
sound method is practical. 

Under the auspices of the committee, gratify- 
ing progress has been made in the development 
of a new type of aeroplane mapping camera. Be- 
fore regular navigation of the air can be under- 
taken, it will be necessary to supply maps and 
to establish suitable and marked aerial routes 
and suitable landing places for the aviator. In 
certain sections of the country, and through the 
general co-operation of patriotic citizens inter- 
ested in this work, gratifying progress has been 
made in these directions, metably between Day- 
ton, Ohio, and Rantoul, Ill. 

At the recommendation of the committee, an 

appropriation of $100,000 was made by Con- 
gress for the extension of aerological work of 
the U. S. Weather Bureau. 
_ The committee has also acted as a board of 
inventions for the Government, in matters. relat- 
ing tO aeronautics, and since the outbreak of 
hostilities has weekly examined hundreds of sug- 
gestions and inventions. Several suggestions of 
value have been received and brought promptly 
to the attention of the particular Government 
office most directly interested. Further atten- 
tion has been given during the year to the sub- 
ject of the definition and examination of tech- 
nical terms used in aeronautics, and a further 
edition of the bulletin on the subject of nomen- 
clature has been prepared. 

On recommendation of the Advisory Gommit- 
tee, in December, 1916, the War, Treasury, In- 
terior and Commerce departments adopted the 
metric system of weights and measures for all 
drawings and calculations on aeronautical mat- 
ters, for use with their accompanying English 
equivalents. However, owing to war exigencies, 
the system has not been generally used by the 
War Department. Some work has been done in 
connection with the problems of aerial mail ser- 
vice and civil aerial transport. 

For the accommodation of transient aviators in 
Washington, the committee co-operated with the 
War Department in the selection of a tract of 
land on the eastern branch of the Potomac River 
southeast of the Washington Navy Yard. : 

In November, 1917, members of the Advisory 
Committee, in two different groups, made trips 
of inspection to three important centers of aero- 
plane production, namely, Dayton, Ohio; De- 
troit, Mich., and Buffalo, N. Y. The object of 
these trips was to place the committee in im- 


mediate contact with conditions in the industrial 
field and to give them an apportunity of form- 
ing a personal, first-hand judgment regarding 
the productive capacity for aeroplanes and aero- 
naut.c engines at that date. The members were 
very favorably impressed with the serious energy 
and purpose with which the manufacturers were 
approaching the problem of quantity production, 
and with the productive capacity now rapidly 
approaching the point of effective service. — 

Eleven technical papers are included with the 
report, as follows, eteorology and Aeronaut- 
ics, by Prof. William R. Blair; Experimental 
Research on Air Propellers, by Dr. illiam S. 
Durand; Nomenclature for Aeronautics, by Dr. 
Joseph S. Ames; Stretching of the Fabric and 
Deformation of the Full Balloon, a translation 
from the German, by Prof. Karl Darrow; An 
Investigation of the Elements Which Contribute 
to Statical and Dynamical Stability and of the 
Effect of Variations in Those Elements, by Prof. 
Alex. Klemin; Aerofoils and Aerofoil Structural 
Combina'‘ions, By Major H. S. Martin, S. C., and 
Major E. S. Gorrel, S. C.; Periodic Stresses in 
Gyroscopic Bodies with Application to Air 
Screws, by Dr. A. F. Zahm;Aerodynamic Co- 
efficients and Transformation Tables, by Dr. Jo- 
seph S. Ames; Theory of an Aeroplane and 
Housing Gusts, II, by Prof. E. B. Wilson; Fab- 
rics for Aeronautic Construction, by E. D. 
Whalen; Aeronautic Power Plant Investigation, 
by Dr. H. C. Dickinson. 


Future Travel and Mails by Air 


The future of aeronautics in commerce was dis- 
cussed by Mr. G. Holt Thomas, managing director 
of the Aircraft Co., Ltd., in an address at the 
Savoy Hotel to the American Luncheon €lub. 
The recent advance on the part of the Germans, 
he said, could not have taken place if we had 
had enough aeroplanes. The Germans had 
started a service between Berlin and Constanti- 
nople. It was said that the aeroplane was not 
a commercial proposition because it could not 
carry a motor car. It could carry weights 
greater than a motor car. The claims for com- 
mercial, or uncommercial, aeronautics were: (1) 
It was faster than any other form of transport; 
(2) it was quite reliable enough to-day, and 
would get much more reliable as engines im- 
proved; and (3) it was not too costly to make it 
a commercial proposition. From London to Ber- 
lin the fastest route was 20% hours; by aero- 
plane it was 74% hours. To Constantinople the 
fastest route was 72 hours, but with an aeroplane 
travelling only 80 miles an hour they could get 
there in 20 hours. Petrograd was 50 hours away 


by the fastest route, and an aeroplane would 
take only 18 hours. There was _no place on 
earth farther than five days from London at 80 
miles an hour. He did not suggest that one 
machine would fiy from London to Melbourne, 
but routes could be established. We had to 
look upon a commercial system of aeroplanes as 
a_series of stages, with changing machines and 
pilots. Melbourne was five days from London 
at 80 miles an hour, Tokio, 4% days; New York 
two days by the longest route, via the Azores, 
Buenos Aires, 2% days; Ceylon, 234 days; and 
Cape Town, three days. Taking the cost of 
running an aeroplane with two engines and _car- 
rying a good load at 5s. per mile between Lon- 
don and Paris, the cost of the carrying of mails 
worked out at one-third of a penny per ounce. 
and if they charged a halfpenny an ounce they 
would make a good profit. They could carry 
passengers to Paris at £5 a head, to Marseilles 
at £10 per head, and to Constantinople at £25. 
He was talking about full loads all the time. 
The post to Paris would, of course, be a special 
service at a special rate. 


Lieutenant Baer, Ace, is Prisoner 


Fort Wayne, Ind.—Lieutenant Paul Frank 
Baer, the American ‘“‘ace,”” who has been re- 
ported missing since May 22, is a prisoner in a 
German camp, according to confirmatory tele- 
grams received. 


U. S. Flier Captured 


Paris.—Lieut. R. W. Parker, an American pilot 
in the French Flying Corps, was forced to land 
while acting as a scout on a bombing expedi- 
tion over Germany. 

He was taken prisoner by the Germans. 


More Planes Wanted 


An Atlantic Port.—‘Send us 20,000 aeroplanes 
and aviators enough and we will win the war. 
We have plenty of men, and the French can 
hold the enemy in France if America will only 
provide the aeroplanes.” 

Such was the plea of J. V. Davy, of the 
French Ministry of Agriculture, who arrived at 
this port on a big French trans-Atlantic liner. 

Frederick H. Prince, a brother of Norman 
Prince, who -was killed in France, also spoke 
of the need of more force in the air for the 
Allies on the Western front. 

“Everything is fine over in France now,” he 
said, “but they’ need aeroplanes and aviators, 
plenty of them. They are an absolute neces- 
sity, and they must get over there quickly.” 
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CONTRACTORS TO 


The United States Army and Navy The British Admiralty 
THE BURGESS COMPANY 


MARBLEHEAD, MASS. 


Sole Licencees for the United States Members of the Manufacturers 
for the Dunne Patents Aircraft Association 


National Wire Wheel Works, Inc. 
of Geneva, New York 


IS oP REPARED 


to accept orders for 


wire wheels made to fit 
all types of Airplanes 


ous, | 
Wi 


DELIVERIES ARE PROMPT PALMER 
WRITE FOR PRICES 
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AEROPLANE CRANKSHAFTS 


Worcester, Mass., U. S. A. 


Wyman-Gordon Company 


Steele’s Adv. Service, Ltd. 


over the NORTH SEA 

in GERMAN SOUTH AFRICA 
in EGYPT, PALESTINE 

and in FRANCE. 


On Active Service 


Made in 
ENGLAND 
by 
The Blackburn Aeroplane 


and Motor Co., Ltd. 
Leeds and Hull 


macn | Every User of 


= Solder 


should become conversant with 
the features that go into 
the makeup of the 


“American Beauty” 
Flectric Soldering Iron 


Whose construction embodies more good feat- 
ures than any other iron made. 


The exterior of the iron is perfectly smooth. 


The finish is polished nickel with circassian 


walnut finish wood handle. 


The cord is six fee} long, fitted with attachment 
plug. 


The tips are of drawn copper rod and so made 
that they can be utilized the entire length. 


The element core and shank of the copper tip 
are heat treated and will not oxidize. 


The heating element is of nickel chromium 
nbbon insulated with pure mica, 


Write for full particulars. 


ann one mews Manuf. by 


Light, 


American Electrical Heater Co. 
Medium Detroit, U.S.A. 
Med. Heavy 


Oldest and Largest Exclusive Makers. Est. 1894 


AIRCRAFT 


Lippincott Aircraft Parts 
Bee 7 


Small Metal Parts for Airplane Assembling 


OUR PRODUCTIONS COMPLY 
FULLY WITH GOVERNMENT 
SPECIFICATIONS 


Screw Machine Products 
Lathe and Milling Machine Work 
We Specialize in Machining Aluminum 
Castings 
Quantity Production—Contract Work 


Estimates and Shipping Dates Furnished upon Request 
Exceptionally prompt deliveries of Standard Castellated 
Nuts . 


A. H. & F. H. LIPPINCOTT 


24th and Locust Streets Philadelphia, U. S. A. 
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Johns-Manville | 
Aeronautic 


SUPREME 


IN WORKMANSHIP —IN EFFICIENCY 


IN REALITY 


AS WELL AS NAME 


LL 
SERVICE 


Instruments \... 


CONTINENT \4 


UR designing staff 

and manufacturing 
organization are both at 
the call of those who re- 
quire speed indicating 
and revolution record- 
ing instruments. 
WE INVITE your special 


problems in airplane 
accessory apparatus. 


H. W. JOHNS-MANVILLE CO. 
NEW YORK CITY 


10 Factories —Branches in 60 Large Cities 


Pioneer Propeller Manufacturers 


Formerly EXCELSIOR PROPELLER CO. 


Established 1910 


STONE PROPELLER CO. | 


MERS. OF “SUPREME” PROPELLERS 
DAYTON, OHIO, U. S. A. 
CONTRACTORS TO U. S. GOVERNMENT 


AIRPLANE CO. 


NEW YORK CITY JU.S.A. 


ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors 58 Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 


802 AERIAL AGE WEEKLY, July 1, 1918 


WEST 
WOODWORKING 
COMPANY 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 


Highest Quality 
Quantity Production 
Prompt Shipments 


Address: 
WEST\]WOODWORKING COMPANY 
308-224 N. Ada Street - - - - Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 


WH 
iE AUTOMATIC PRODUCTS (9 


> DETROIT —— MICHIGAN. 
Met oe ena 
fe) 
Screw Macnine Propucts 
PECIALIZING IN 


Cae Screws-Hince Pins 


Crevis Pins ann Eve Boirs 


r 
AIRPLANES 
/hicr Grave WorK 

AND 
ATTRACTIVE DELIVERIES. = 


Designed and Built to 
meet the exacting 
requirements of 


Airplane Service 
combining: 
Light Weight 
Efficiency and 
Durability 
Diagonal and Square 
Honeycomb Types. One 
Quality Only— 
e Best 


Our engineering experience 
and up-to-the-minute man- 
ufacturing facilities are at 
your disposal. 


The GeO Mfg. Co. 


New Haven, Conn., U.S.A 


NUMBER 119% ore O11, LU 


Audit Bureau of Circulations 
WN oitijies thi _Hewidl Sye Vrhly 


damenlti tf ie. tid Wun of trantations and saci We 


sare be saver hl iets of CPW Lat ite Met PONIES 


ENGIN 
ARE PRIME WAR ESSENTIALS 
Stocks of distributors and facilities of manufacturers must be 
adjusted to care for essential needs. 
Lunkenheimer patrons are earnestly requested to assist in the 


common cause by confining ther War Period specifications 
to essential plants, craft, vehicles or equipment. 


Suamernacereneseeeecese 


International Aeronautical 
Instrument Corporation 


Of 308 Madison Avenue, New ;York 
Formerly A. HAUSTETTER 


Air Speed Indicators, 
Altimeters, Barographs, 
Compasses, Etc. 


FLYING-SCHOOL 


THE HORACE KEANE SCHOOL OF FLIGHT 
(THE HYDREROCRAFT COMPANY, INC.) 


IMMEDIATE 


J N 4B MILITARY TRACTOR 


Post Graduate Students may arrange for additional 


Passenger flights by appointment. 
Living Accommodations. 


solo work. 


Located on our own field in the center of all aerial 


activity in this section. 


‘CENTRAL PARK, LONG ISLAND 


Applications to 


THE HYDREROCRAFT CO., 
112 West 42nd Street 


INC., 


“Supremacy in the Air the Key to Victory!” 


Learn Aviation Mechanics 
Train yourself for the Aviation Service and the Aircraft Industry 
by taking advantage of 
OUR GROUND COURSE IN AVIATION MECHANICS 
Affording preparation prior to entering Government Ground School, 
covering aero-dynamics, aero-engines, rigging and Lewis gunnery. 
Previous experience unnecessary. 
WE ARE THE PIONEER AVIATION SCHOOL 
Aviation Mechanics 60 Aero-Engine 
Course (6 weeks)....... 
Wireless Course (3 weeks) $35 
Write for our Illustrated Booklet ‘‘B’’—‘‘A Message to You on Aviation’’ 


42nd Street 


HOOL, seers 
e-% New York 


INSTRUCTION USING CURTISS 


Tel. Bryant 886 


Course G weeks)......... $35 


110-114 West 
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A NEW BOOK 


IGNITION 


Its Principles and Applications 
With special reference to Aviation Engines. 
By Mich. E. Toepel 
- The instructor U. S. Govt. School for the Study 
of Magneto Ignition 
The first authoritative work on this subject. 
a questionnaire. Freely illustrated. 


By mail $2.00 
{MEF = There will be a big demand for this Book and we 
suggest early receipt of your order for prompt delivery. 


SPON & CHAMBERLAIN, Publishers 
122A Liberty Street, New York 


Arranged as 
Limp cloth. Handy 


pocket size. 


IMMEDIATE DELIVERY 


CAN BE GIVEN ON 


2 NEW UNITED EASTERN TRACTOR 
BIPLANES 
Equipped with 90 and 100 H. P. Hall-Scott motors and 
dual controls, excellent for Training Purposes. 


ALSO FOUR ADDITIONAL MACHINES 


now in course .of construction, 1 equipped with 125 
H.P. Duesenberg Motor, and 3 without motors in 


Five Weeks Delivery 
Prices and further particulars upon request 


UNITED EASTERN 
AEROPLANE CORPORATION 


1251-7 DeKalb Ave. 


Brooklyn, New York 
CABLE ADDRESS 


“EASTAERO” NEW YORK. 


Screw Machine Products 
Turned from the Solid Bar 


For Aeroplane and Motor Work 


‘‘Hartford”’ Accuracy Insures 
Absolute Interchangeability 


LET US QUOTE ON YOUR REQUIREMENTS 


HARTFORD MACHINE SCREW CO. 


HARTFORD, CONN. 


G. J. KLUYSKENS 


Tel. Bryant 886 


Inquiries for Parts for Foreign Engines and Aeroplane Invited. 


803 


112 W. 42nd St., New York 


All reccgnized builders 
of airplane motors in 
America use Zenith on 
their product. 
Zenith Carburetor 
Company 
DETROIT 


supreme 
ee 
aviation - 


New York Chicago 


Rome Aeronautical 
RADIATORS 


Are accepted as the best 
by the leading aircraft 
manufacturers in the U.S. 


Send us your blue prints. 


Rome-Turney Radiator Company 
ROME, N. Y. 


Portable cradle dynamometers for testing motors 


JOSEPH: PR 


AUTOMOTIVE 
ENGINEERING 


MOTOR DESIGN and TESTING 


Motor Testing Plant 


MONTROSS AVENUE 
EAST RUTHERFORD, N. J. 


Consultation Office 


1790 BROADWAY 
NEW YORK 


THE 


TURNER AVIAPHONE 


Used by the Russian Government 
Makes conversation possible between pilot and 
passenger. 
Invaluable for military use because the officer can 
direct the pilot in scouting. 
Indispensable when maps or photographs are to be 
made, because both hands are left free. 
Mouthpiece in position only during conversation. 
Light and Convenient ; 


Outfit consists of 2 Head Caps, 2 Receivers for each user, 
parwelght Battery and Cords. Weight complete, 5 lbs. 
oz 


eceivere Adjustable to any type of headgear. 
Write Us To-day 


GENERAL ACOUSTIC CO., 7° WEST@asT- 


Manufacturers of 


Don’t Scrap Aluminum Parts 


t 


JOHN A. ROEBLING’S SONS COMPANY 


| TRENTON, N. J., U. S. A. 
=| TURNBUCKLES=———_ 


METAL PARTS AND ACCESSORIES 
FOR AERONAUTICAL USE 
Send five cents for our new 

illustrated catalogue 


AERO MFG. & ACCESSORIES CO 
\8-20 Dunham PIl., Brooklyn, N. Y. 
Tel. Williamsburg 4940 


SCREW MACHINE PARTS 
and METAL STAMPINGS 


of all Descriptions 


for AIRPLANES 


Now producing parts for U. S. Gov't 


THE SAXON MANUFACTURING CO., Toledo, Ohio 


Save them with So-Luminum. New welding solder for aluminum. 
So-Luminum is a perfect substitute for acetylene welding—one- 
quarter time and cost—no 


ux—use gasoline or blow torch, or 
soldering iron. 


Sample bar and directions, $1.00. Booklet II. 
SO-LUMINUM MANUFACTURING CO. 


1790 Broadway New York, U. S. A. 


Berling Magneto 


insures a hot,fat 


spark at any | 


by the H 
Ericeson Mf&.Co. woah = =aaenane 


Buffalo NY. U.S.A. Does more 


Manufactured 


13-14-15 inch swing 
Catalog ? 


SEBASTIAN LATHE CO. 
160 Culvert Street 
Cincinnati, O. 


SEBASTIAN 
LATHES 


Airplane Patents My Specialty 


PA T EN Es 


WILLIAM N. MOORE 
PATENT ATTORNEY 


LOAN AND TRUST BUILDING 


WASHINGTON, D. C. 


The first important step is to learn whether you can obtain a 
patent. Please send sketch of your invention with $5.00, and 
| will examine the patent records and inform you whether you 
are entitled to a patent, the cost and manner of procedure. 


Personal Attention Established 25 Years 
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mo  OLEHLER—— 


BABBITT-LINED BRONZE BEARINGS 


The Fsrential AIRPLANE MOTORS 
orcas Scale Drawings and Blueprints of some of 


DOEHLER DIE- CASTING G Co, Ric ee 


Sens ees AR We also make models to your own plans at reasorable prices. 


BROOKLYN. ‘NAY Ye See Send $.05 for illustrated Catalog. 
TOLEDO. OHIO. NEWARK NJ. WADING RIVER MFG. CO., 609 Broadway, Brooklyn, N. Y. 


MACHINE KNIVES 


BEVELED EDGE STEEL AND SPECIAL CUTTERS 


For AIRCRAFT 


WILLIAM S. THOMSON’S SON 


400 West 27th Street Established 1872 


Students of Aviation, Model Builders and Experimenters 

The Wading River Model Airplane & Supply Co., as the oldest estab- 

lishment of this kind in the U. S., is able to supply you with the best 
? material at the most reasonable prices. 


eee 5 Sora m 


NATIONAL TURNBUCKLES 


IMMEDIATE DELIVERY 


NATIONAL AEROPLANE COMPANY 
549 W.WashingtonSt. CHICAGO, ILL. 


—-RUBBER AERO CORD- 
For Shock Absorbers 


PROMPT DELIVERY 


THE RUSSELL MANUFACTURING CC. 


349 Broadway 33 83 New York City 
Factories: Middletown, Connecticut 


New York 


20 WATT HRS. PER LB. OF ELEMENTS 


Airplane Batteries 
The Lightest, Most Powerful 


BEST BUILT 


Multiple Storage Battery Co., 
427 West 50th Street New York City 


Learn To Fly Where Experience Has 
REDUCED THE COST byflereetre feround training before sending 


by eliminating the deadly tail spin, which 


REDUCED THE RISK ee Ce 95% ett fatalities on Amer- 


aviation flelds. 
by din; al uick d - 
REDUCED THE TIME 2, sending you up alonevquicker and giv 


Aviator A. G. Beech con- 
Beech Flight Syn (Coe rected onlylwithjithlajechool! 


LUBRICATORS 


OIL and GASOLINE PUMPS 


Also special parts for Automobiles and Aeroplanes 
Manufactured by 


PEDERSEN LUBRICATOR CO. 


636-644 First Avenue © New York 


Advertising 
in this department 
10c a word 
$2.50 minimum 


Forms close for this de- 
partment on Monday 
preceding date of issue 


Classified Advertising 


M.I.T. GRADUATED AERONAUTICAL EN- 

gineer, designing AEROPLANES, AIRSHIPS 

and ENGENES, now with an aircraft company, 

desires change. First-class references and sam- 
les. Address Box 300, Aerial Age, 280 
adison Avenue, New York City. 


MAGNETOS FOR SALE: We have a few 
new Dixie, 8 cyl. Aeroplane AED only, 
ee each. Address Box 293, Aerial Age, 280 

adison Avenue, New York City. 


SUPERINTENDENT AVAILABLE, AERO- 
plane and flying boat production my specialty. 
Can handle men successfully. If you are 
behind on production, secure my services, 
using the progressive act nOd. Results guar- 
anteed. Box 301, L AGE, 280 Madison 
Avenue, New York City. 


WANTED MECHANIC: ONE WITH EXPE- 
rience on Gyro or Gnome motors given pref- 
ence. A-1 engine man only need apply. Ex- 
hibition work. Address Box 287, Aerial Age, 
280 Madison Ave., New York City. 


FOR SALE: Suifable for Aviation Motors—2 
New too Horse Power, 6 Cylinder Engines. 
Will sell REASONABLE. J. Straus, 203 Cen- 
ter St., New York City. 


FOR SALE: Aeroplane Hangar Tent, 30x 50 
feet, 8 ft. walls, used two months, cost 
$250.00. Sell for $175.00. Write quick. Address 
Box 462, Amityville, Long Island, N. Y. 


CHICAGO AERO WORKS — CORRECT 
lans. Reasonable prices. A-1 blue prints 
or every style of machine—Tractors, ono- 

planes, Biplanes 8 lanes, Scouts, Hydro- 

sauces 202 abash Avenue, Chicago, 


AIRCRAFT EXPERT DESIGNER and 
Builder of aircraft under military specifica- 
tions. Ten years’ experience on land and 
water machines, experimental and produc- 
tion. What can you offer me? Address Box 
297 Aerial Age, 280 Madison Avenue, New 
York City. 


INSTRUCTORS OF AERONAUTICAL EN- 
gines must be practical, able to make own 
repairs, 45 hour week, day work, and three 
nights per week, Apply to Frank F. Tenney, 
Principal West Side Y.M.C.A., Airplane 
Mechanics School, 240 West 53rd Street, New 
York City. 


FOR SALE: Curtiss Model F Flying Boat in 
excellent condition and with complete equip- 
ment. In use only one season. Send offers 
to Box No. 295, AERIAL AGE, 280 Madison 
Avenue, New York City. 


FLYING BOAT FOR SALE WITHOUT 
motor, in perfect condition, good flyer and 
speedy, on consider automobile as part pay- 
ment. . Just, 793 West Ave., Buffalo, N. Y. 


INSTRUCTORS IN AEROPLANE RIGGING 
and theory of flight. Must be practical men 
as well as able to lecture classes. 45 hour 
Weeks day work, and three nights per week. 
Apply Frank F. Tenney, Principal West Side 

Sante . A., Airplane Mechanics School, 240 
West een Street, New York City. 


50 GNOME TRACTOR LOOPER SHIPPING- 
cases, somewhat damaged, can be had for a 
ae Three» new wings in reserve. Richter, 

est 125th Street, New York City, Phone: 
Harlem 3050. 


MODELS — Model Aeroplanes, Accessories 
and Supplies. Materials suitable for the 
construction of Models that will fly. Send 
pcents for illustrated catalog. Wading River 
neanitiactnring: Co., 609 Broadway, Brooklyn, 


TENTS FOR AEROPLANES. M. MAGEE 
& Son, 147 Fulton Street, telephone Cortlandt 


5635. 


FOR SALE: 60 H.P. Curtiss Motor at a 
very low price if taken at once. Same is 
in excellent condition. Address Box 299, 
eee! Age, 280 Madison Avenue, New York 
ity. 


TRACTOR SEAPLANE, NEW, NEARLY 


completed. Farman-Curtiss pusher. Exhibi- 
tion pusher % finished. Monoplane parts. 
Pontoons. Propellers. At small fraction of 


cost. 986 Trumbull Ave., Detroit, Michigan. 


FOR SALE: ONE GYRO AEROPLANE MO- 
tor, 90 to 110 H.P., in especially good condi- 
tion, also, one two-blade propeller. Address: 
INy 15 Abbott, 6641 Reynolds Street, Pitts- 
burgh, Pennsylvania. 
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CONTINENTAL 
AEROPLANES 


EMBODY 


SPEED, STRENGTH, EASE OF 
CONTROL, WIDE RANGE OF 
VISION FOR OBSERVER, CAM- 
ERA MAN OR GUNNER IN 
ADDITION TO OTHER FEA- 
TURES OF EXCELLENGE 


The Continental Aircraft Corp. 


OFFICE FACTORY 
120 Liberty St., Amityville, 
New York City Long Island, N.Y. 


MANUFACTURERS OF 
Aeroplanes, Experimental Aeroplanes and Parts 


Our machines are now being demonstrated at Central 
Park, L. I 


RICHARDSON AERO- 
PLANE CORPORATION 


INCORPORATE D 


LAND and WATER 


AIRCRAFT 


NEW ORLEANS - 


Christensen Starter for 
Aircraft Motors 


Starts any aircraft motor, 4, 6, 8, 12 
or 16 cylinder, by the touch of a 
button. Prevents accidents on the 
ground and in the air by its positive 
action. 


Weighs 20 to 35 lbs. complete. 


A letter brings full information. 


The Christensen Engineering Co. 
814 First National Bank Milwaukee, Wis. 


34 top view of ASHMUSEN 12- 2 105 
H.P. Self Cooled Aeronautic Motor 


ASHMUSEN HIGH 
GRADE POWER PLANTS 


ARE NOW READY FOR THE MARKET 


Patents allowed and pending. 


They actually develop over the rated Horse Power 
at 900 R.P.M. at propeller shaft—1800 R.P.M. at crank 
ae and are built for CONTINUOUS HEAVY DUTY. 


e 3% in.—Stroke 4% in. see oue stroke cycle. 


Weight—70 H.P.—240 Lbs. ; $105 H.P.—360 Lbs. 

Fuel Consumption—70 H. P.—7% Gals. per hour, Low Grade 
Fuel Consumption—105 H.P.—11% Gals. per hour, Low Grate: 
Ol Consumption—70 H.P.—% Gal. per hour, Good Gra’ 

Oil Consumption—105 H.P.—1% Gels. per hour, Good Rerae! 


ASHMUSEN MFG. CO. 


266 Pearl Street, Providence, R. I., U. S. A. 


For Your Flying Boats Use 


Adopted 
by the U. 
Aeronautical 
an ar 
Departments. 


L W. FERDINAND & 02 
; BOSTON, MASS. Pty 


All the prominent builders of flying boats use this glue in combination with 
linen between the veneer of the diagonal planking on all their flying boats. 
pontoons and floats. It is not only waterproof and elastic but will water- 
proof and preserve the linen indefinitely. Experience has shown that when 
this glue is used, owing to its elasticity, the inside layer of diagonal plank- 
ing will remain perfectly water tight although the outside layer may be 
badly broken. 


Send for Booklets ‘‘Marine Glue, What to Use and How to Use 
It”? and “‘How to Make your Boat Leakproof.”’ 


L.W. FERDINAND & CO. 3°, Kaccland Street 


Necessity A Pilot’s Pe cesiity | ecessity 


HE accompanying illustration shows the 

compactness and completeness of the 
Cooper Aeronautical Tool Box. With the as- 
sortment of tools shown the weight is only 44 
Ibs.—usually 60 lbs. are allowed for tools on 
Military machines. 


After five years of flying experience these tools 
have been selected to meet every requirement 
for Aeroplane service. The size of the box is 


28 x 9 x 10 inches. 
Single Boxes, $100 — Discount on Quantity 


The John D. Cooper Aeroplane Co. 
Bridgeport, Conn., U.S.A. 
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Aluminum Company of America 
PITTSBURGH, PA 


Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 
Extruded Shapes, Electrical Conductors 


General Sales Office: 2400 Oliver Building, Pittsburgh, Pa 


Branch Offices 


Bostoniete se econo tera oe 13.1 State Street 
GChicagoseeee eee 1500 Westminster Building 
Cleveland |s;.)is.< ass; 950 Leader-News Building 
Detroitascayoe ts teen 1512 Ford Building 
KanaasiGity neo 308 R.A. Long Building 
NewYork isco saci poten 120 Broadway 
Philadelphia........ 1216-1218 Widener Building 
Rochestersscr on anecroee 1112 Granite Building 
Sanghranciscons eerie 731 Rialto Building 
Washington...... 509 Metropolitan Bank Building 


CANADA LATIN AMERICA 
Northern Aluminum Aluminum Co. o 
o., Ltd., South America, 
Toronto Pittsburgh, Pa 
ENGLA 
Northern Aluminium Co., Ltd., London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 


, PA. 
:  shece Tepen 
W : Pa 
d W: 
i i . of 
Co., Ltd. D i 
NGLAND 


Lanzius 


Variable 
Speed 


Aeroplane 


Executive Offices: 
Suite 3405-3407 Woolworth Bldg., 
New York City. 
Telephone Barclay 8580-8581. 


Lanzius Aircraft Company 


Contractors to United States Government 


8 () 8 


AERIAL AGE WEEKLY, July 1, 19/8 


TEXTBOOK OF 


ILITARY AERONAUTICS 


With a foreword by Alan R. Hawley, President Aero Club of America 
‘By HENRY WOODHOUSE 


Author of ‘Text Book of Naval Aeronautics,’ etc. 


Member Board of Governors, Aero Club of America. 


Member National Aerial Coast Patrol Commission, etc., etc. 


Chapter Headings 


The War to be Decided in the Air. 


The Warplane for Bombing and Torpedo 
Attacks. 

Dropping Bombs from Aeroplanes. 

Battleplanes and Aircraft Guns—The Domi- 
nant Factors in Maintaining the Supremacy 
of the Air. 


The Fundamental Principles of Aerial Combat. 


Directing Artillery Fire by Night and Day 
Signaling to and from Aircraft. 

Kite Balloons the Eyes of the Artillery. 

Aero Photography. 

Reconnaissance and Contact Patrol Work by, 
Aeroplane. 

Night Flying. 

Radio for Aeroplanes. 

Military Aerostatics. 

Hydrogen for Military Purposes. 

Training Aviators for the United States Army ; 
Home and Foreign Service. 

Regulations for Uniforms of U. S. Aeronau- 
tic Personnel. 

Aeronautic Maps. 

History of United States Army Aeronautics. 

The Evolution of Military Aviation. 

Some Problems in Aeroplane Construction. 

Methods of Measuring Aircraft Performances. 

The Sperry Automatic Pilot. 

The Case for the Large Aeroplane 

Every Military Aviator Ought to Know What 
His Own and the Enemy’s Machine Can Do 
and How They Look. 


Executive military officers who want to 
know the exact status of military aeronautics 
and the principles of aerial strategy ; students 
learning various phases of aerial warfare; 
Aeronautic engineers and manufacturers who 
want to know the duties of aircraft, in order 
to design and make more efficient machines; 
and the average patriot who wants to learn 
about aeronautics in the hope of finding an 
opening to employ his or her efforts to help 
the Government in carrying the war to a suc- 
cessful conclusion, will find the Textbook of 
Military Aeronautics the publication they have 
been looking for. 


It makes available for all the latest educa- 
tional information concerning the new science 
of Military Aeronautics. Mr. Woodhouse is in 
touch with the development of aeronautics in 
all countries and the present treatment has 
been brought up to date in every department. 


The author has succeeded in making an au- 
thoritative textbook at the same time very 
readable. The work is illustrated with more 
than 300 action photographs and _ technical 
drawings which visualize the latest develop- 
ment of the science in every field. It will be 
found encyclopedic in detail. 


Mr. Woodhouse’s companion book, the Text Book 
of Naval Aeronautics, has been widely adopted in 
schools of instruction and has won high praise from 
the leading authorities in America and Europe. In 
the present volume he repeats his earlier success. 
World strategists agree that the great War is to be 
won through the air. The present volume is destined 
to play an important part in building the substantial 
Air Forces needed to insure victory to the Allies. 


Large Quarto, 300 Pages. 300IIllustrations. Index. Price, $6.25 Postpaid 
OBTAINABLE THROUGH 


THE AERONAUTIC LIBRARY, Inc. 


280 Madison Avenue, New York 


THE AERONAUTIC LIBRARY, Inc. 
280 MADISON AVENUE, NEW YORK 


You may enter my order for THE TEX TBOOK OF MILITARY AERONAUTICS 
by Henry Woodhouse, for which I enclose check for $6.25. 


Name__ 


Address 


a 


aximum Service 
ae 


Minimum Time 


Our fully-equipped organization 
enables us to handle quantity orders for 
special parts promptly and efficiently. 
We have recently furnished the 
CUR ISS VAE ROP HA NE 
COMPANY with 100,000 parts. 


Let us send you detailed information. 


Eastern Production Company 
137 LEIB STREET 
DETROIT, MICH. 
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WHEN THE GLORIOVS DAWN OFVICTORY.COMES AND THE TRVE 
_ STORY OFTHE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS MEN HAVE "DONE THEIR BIT? 


-CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 
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HOUSTON PUBLIC LIBRARY 
HOUSTON. TEXAS 


i : NOTICE TO READER 
; “When you finish reading this issue 
| place a one-cent stamp on this notice, 
mail the magazine, and it will be placed 
: in the hands of our soldiers or sailors 
destined to proceed over-seas. 
NO WRAPPING—NO ADDRESS 
__A.S. Burleson, Postmaster-General 


Offer 10,000 Planes to Fly - 


to France 


42? Broadwa 

New York ify 
MANU FACTURERS 
OF TRAINING & FIGHTING 


AEROPLAN 


AERIAL AGE WEEKLY, July 8, 19/8 


NEW 
ENDURANCE RECORD 


Established by Union 
Airplane Motor at U. S. 
Aeronautical Testing 
Laboratory, Navy Yard, 
Washington, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE CO 


Established 1885 
OAKLAND, CALIFORNIA 
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THE AERONAUTIC TRADE DIRECTORY 


Incorporated 


HE first Directory of the aeronautic Industry 
is under preparation. 


It is to appear quarterly, with monthly re- 
vision supplements, and will include the names, 
addresses, names of officers, executives, engi- 
neers and advertising managers, of manufactur- 
ers and dealers of aircraft, engines, accessories 


and different kinds of equipment used by aircraft 
manufacturers, and engineers, by aviators and 
at aerodromes, etc. 


Manufacturers and dealers are invited to send 
information to be listed in the Directory to 


THE AERONAUTIC TRADE DIRECTORY 
Incorporated 
280 Madison Avenue 
New York City 


MONOGRAM creases 
“Doing Its Bit” 


Monogram Oil is now per- 
forming its exacting duties 
in all departments of the 
service. 

The Makers of Monogram 


New York Lubricating Oil Co. 
116 Broad Street - New York 


Branches in Principal Cities 
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Minimum Time 
Our fully-equipped organization 
enables us to handle guantity orders for 
special parts promptly and efficiently. 
We have recently furnished the 
CURTISS AEROGFP EAS 
COMPANY with 100,000 parts. 


Let us send you detailed information. 


Eastern Production Company 
137 LEIB STREET 
DETROIT, MICH. 
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TEXTBOOK OF 


MILITARY AERONAUTICS 


With a foreword by Alan R. Hawley, President Aero Club of America 
By HENRY WOODHOUSE 


Author of ‘‘Text Book of Naval Aeronautics,” etc. Member Board of Governors, Aero Club oe America. 
Member National Aerial Coast Patrol Commission, etc., etc. 


Chapter Headings Executive military officers who want to 

: , 4 know the exact status of military aeronautics 

The War to be Decided in the Air. and the principles of aerial strategy ; students 
The Warplane for Bombing and Torpedo learning various phases of aerial warfare; 
Attacks. Aeronautic engineers and manufacturers who 
Dropping Bombs from Aeroplanes. want to know the duties of aircraft, in order 


Battleplanes and Aircraft Guns—The Domi- to design and make more efficient machines ; 
nant Factors in Maintaining the Supremacy and the average patriot who wants to learn 
a8 ane Avie about aeronautics in the hope of finding an 


ee ie opening to employ his or her efforts to help 
The Fundamental Principles of Aerial Combat. the Government in carrying the war to a suc- 


Directing Artillery Fire by Night and Day cessful conclusion, will find the Textbook of 


Signaling to and from Aircrait. Military Aeronautics the publication they have 
Kite Balloons the Eyes of the Artillery. been looking for. 
Aero Photography. : It makes available for all the latest educa- 
Reconnaissance and Contact Patrol Work by tional information concerning the new science 

Aeroplane. of Military Aeronautics. Mr. Woodhouse is in 
Night Flying. touch with the development of aeronautics in 
Radio for Aeroplanes. all countries and the present treatment has 
Military Aerostatics. been brought up to date in every department. 


Hydrogen for Military Purposes. ¥ ; The author has succeeded in making an au- 

Training Aviators for the United States Army ; thoritative textbook at the same time very 

wei ed ereien ear SN readable. The work is illustrated with more 
eee aL eR aga. achat: than 300 action photographs and technical 

jes BeeNG: drawings which visualize the latest develop- 
ERODES AWE DS. . ment of the science in every field. It will be 

History of United States Army Aeronautics. found encyclopedic in detail 

The Evolution of Military Aviation. ; 


Some Problems in Aeroplane Construction. Mr. Woodhouse’s companion book, the Text Book 


of Naval Aeronautics, has been widely adopted in 


Methods of Measuring Aircraft Performances. schools of instruction and has won high praise from 
The Sperry Automatic Pilot. the leading authorities in America and Europe. In 
The Case for the Large Aeroplane the present volume he repeats his earlier success. 
Every Military Aviator Ought to Know What World strategists agree that the great War is to be 
EhS ©) aie 1D 5 IM Eve eave (CeraliD) won through the air. The present volume is destined 
is Own and the Enemy s Machine Can Do to play an important part in building the substantial 
and How They Look. Air Forces needed to insure victory to the Allies. 


Large Quarto, 300 Pages. 300IIlustrations. Index. Price, $6.25 Postpaid 
OBTAINABLE THROUGH 


THE AERONAUTIC LIBRARY, Inc. 


280 Madison Avenue, New York 


THE AERONAUTIC LIBRARY, Inc. 
280 MADISON AVENUE, NEW YORK 


You may enter my order for THE TEXTBOOK OF MILITARY AERONAUTICS 
by Henry Woodhouse, for which I enclose check for $6.25. 
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Address 
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‘A GREAT AMERICAN 
INDUSTRY 


NVEN before the war the Wright- 
( Martin plant at New Brunswick, 

represented a great industry in full 
development. 


Added impetus, however, has been 
given by the important war work the 
Company is now executing, with special 
emphasis upon the famous Hispano-Suiza 
engine. 

As a result, the Company now ade- 
quately represents what will be, during 
the years to come, one of the nation’s fore- 
most industries. 


Wright-Martin is building not only for 
the great work of the present, but for the 
greater work of the future. 


Ownership of basic aeroplane 
patents and the identification with 
the company of leading industrial 
executives assure Wright -Martin’s 
permanent place in aeronautics. 


Cireeatt Corporation y; 
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OFFER 10,000 PLANES 


H. WORKMAN, the American manager for the 
Handley Page Company, has announced that he had 
® laid before the War Department, the Aircraft 
Board, and the Department of Military Aeronautics a plan to 
build 10,000 bombing machines in this country and fly them 
over to France by the Spring of next year. Mr. Workman, 
who accepted the proposal of the Aero Club of America to 
make a single flight, said that the plan to fly big American 
planes to Europe was not only feasible, but was a practical 
and sure way to deliver the machines without requiring so 
much shipping as to cripple the transport of troops and other 
supplies. 

The wear-and-tear on the machines by the flight, said Mr. 
Workman, and the possible loss of machines en route, would 
probably come to a smaller total than the loss of aeroplanes 
by the sinking of freight ships by submarines, if they were 
sent in cargo boats. He asserted that the plan could be 
carried out with little or no loss of life by aviators flying the 
machines, whereas their delivery and use in France early next 
year would be sure to save thousands of American soldiers. 
According to Mr. Workman, 10,000 big American bombing 
planes in France next year would win the war. 

Mr. Workman proposed that the aeroplanes should fly 
across the Atlantic with a full crew and complete load of 
bombs and other equipment. His plan would have the first 
lap of the flight from the aeroplane factory to Newfoundland, 
the second to the Azores, the third to Portugal, and the 
fourth to France. While great construction work and organ- 
ization would be required at Newfoundland and at the Azores, 
Mr. Workman asserted that this part of the program was no 
insuperable obstacle. 

He was quite certain that the flier, aided by wireless in- 
struments, able to detect the distance of wireless waves from 
stations on the Azores and elsewhere, which would be prac- 
tically lighthouses for aerial navigation, would be in no 
danger of getting lost or losing much time through flying off 
his course. Mr. Workman chose the Azores route, he ex- 
plained, not only because it broke the flight into two sections, 
allowing the aviator to rest, sleep, and tune up his machine, 
but also because the atmosphere was normally clearer by the 
southern route than it would be in a direct flight across to 
Ireland. The Azores has a volcano 7,000 feet high, visible at 
fifty-six miles from the deck of a ship and at a greater dis- 
tance from an aeroplane, which would also simplify the trip. 
The longest single flight would be one of 1,250 miles from 
St. John’s to the Azores. From the Azores to Portugal is 
700 miles. 

“These 10,000 aeroplanes would be sufficient to drop 38,000 
tons of explosives every night on German lines of commun- 
ication, bridges, ammunition dumps and plants, and fortified 
places. To grasp what this means, it is equal to 38,000 of the 
largest shells fired by the biggest guns yet constructed, the 
16-inch coast defense guns. But, while the extreme trajectory 
of such a gun carries a shell weighing about one ton about 
thirty miles, the Handley Page aerial dreadnought will easily 
carry from Paris to Berlin several times the destructive 
power of one such shell, and do it nightly, week in and 
week out. And at the end of thirty or sixty days, if there 
were anything left of the Germans, they would cry for peace. 
While doing all this each machine, with the strong armament 
which it will carry, will be able to defend itself against all 
attacks made upon it by enemy aircraft. 
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TO FLY TO FRANCE 


“This is a gigantic undertaking, but it means that the 
country must get behind it and accomplish it. When the 
Administration at Washington wants to sell five billions of 
Liberty bonds the nation gets behind it. When the War De- 
partment makes up its mind to put a million troops into 
France by July 1 the nation and the shipping get behind that. 
It will therefore be necessary for the nation to get behind a 
program of this kind in the same manner, and then we 
cannot fail.” 

After replying to various objections which have been ad- 
vanced against trans-Atlantic flights, Mr. Workman continued : 

“Now supposing that it should not be considered altogether 
possible to fly the 1,250 miles from Newfoundland to the 
Azores in perfect safety. England recently sank several 
obsolete cruisers at Ostend. In the British and American 
Navies there surely must be at least ten destroyers in a state 
of obsolescence which could be stretched out across the 1,250 
miles between December 1 and May 1, to act as lightships, 
and the pilots of the aeroplanes would never be out of sight 
of a destroyer. With this aid, together with their compasses 
and wireless, I cannot see why a single machine need be lost, 
unless on account of engine failure. This will not happen to 
all the four engines with which the aerial dreadnoughts are 
equipped and the flight could be continued with two or three 
engines to the Azores or, if not, to the nearest destroyer and 
the pilots and men be rescued. 


Handley Page to Come Here 


“It may be contended that this program will call for too 
great an expenditure. During the last year this country 
has spent or contracted to spend one billion dollars, and con- 
templates spending that much more this coming year, on aero- 
planes. It is now generally understood that the American 
aeroplane program adopted by the Production Board last 
year has proved a costly and unsuccessful experiment. It is 
useless to cry about our spilled milk, but we must realize 
why it failed and set about the task of recouping ourselves 
with vigor, resolution, and understanding. The Production 
Board consisted largely of men who had met with consider- 
able success in businesses wholly different from the scientific 
production of aeroplanes, and through lack of personal tech- 
nical knowledge and misadventures, with the advice they 
chose to accept, they placed the Government in a position 
of embarrassment from which it is now seeking the best 
means of avoiding a repetition.” 

Mr. Workman advised the War Department that Mr. 
Handley Page, the designer of the bombing machine which 
bears his name, was ready to come to this country with a 
staff of experts to start the production properly if the plan 
were adopted. By building a well-tried type and separating 
experiment from production, our aeroplane production, ac- 
cording to Mr. Workman, “can be changed from a matter 
of biting chagrin to the credit and glory of the country.” 

“The question of engines arises,” he continued. “I believe 
that if the Liberty motor would make such a trip that it 
certainly would dispel all doubts and criticisms and prove its 
real worth. A geared Liberty motor, however, will be neces- 
sary. If the Liberty motor cannot do it, then the country 
should know it and stop making them. If they cannot fly 
across the Atlantic they will never be able to do the work 
which is over there to be done in long-distance bombing, 
and in its stead we should be producing Rolls-Royce, Samp- 
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gon, Sunbeam, and Bardmore engines, which, despite all 
statements to the contrary, can be produced in this country 
in sufficient quantity. 

“As to the arguments put forth about the wear and tear 
on the engines, the total wear from Michigan to France 
would not exceed forty hours. Any aeroplane motor must 
run almost this long before it is what is termed ‘run in,’ 
but suppose it did wear them to this extent. They should 
be, according to foreign practice and experience, still good 
for at least another hundred or more hours’ service before 
they would have to be taken down and gone over. Ten 
thousand bombing aeroplanes each equipped with four motors, 
on the western front by May 1 of next year, having had 
forty hours wear, will be better than having 10,000 aeroplanes 
congested in Eastern ports, but without any wear and being 
held up for ships to take them to France. Each aeroplane 
would still be able to do two or three weeks’ continual 
service, and altogether they would drop close on to 1,000,000 
tons of explosives on the German Army and all over Ger- 
many, which would cut a large hole in the German defense 
and the German morale, and probably finish the war then 
and there. 


Effect Upon the Germans 


“Now let us consider the morale of the Germans. They 
will naturally think that if we are flying across the Atlantic 
with thousands of these machines they can expect some real 
aerial fireworks within a very short time thereafter. The 
training the pilots will receive in observation work and long- 
distance flying will be better than all the training they can 
receive here and will prepare them for the long-distance 
work they must do from the western front over Germany and 
return. 

“Once this is started there will be a continuous chain of 
aeroplanes connecting the United States with the continent 
of Europe from early morning until late at night, one ma- 
chine leaving every ten minutes every day. The reason for 
planning for 1919 with a new machine, as stated above, is 
that our work in this country during the last year has not 
closed the gap which existed when we entered the war be- 
tween what was going on in Europe and what was taking 
place here in aeroplane design, and the advance in the design 
and the production in England during the last year has been 
even greater than before. So that we are still further 
behind in our research and experimental work than we were 
a year ago. 

“Tt is within the grasp of this country to win the war 
in 1919 in the air. Much has been said and written during 
the last year on how the United States would win the war 


in the air this year. We have lost that chance by our 
procrastination, delays, and mistakes, and unless the decision 
be made within thirty days to carry out a program in 1919, 
as I am suggesting, we will be too late again. 

“With all the furniture companies in Grand Rapids, Mich., 
and with all the metal works in Michigan and Ohio and 
other States, and other great facilities and resources in this 
great country, 10,000 machines of the single type, like the 
Handley-Page aerial dreadnought, can be produced within 
the time above indicated, with the supervision of Mr. Hand- 
ley-Page and his technical staff to do the engineering work. 
We will not disorganize a single factory or system employed 
by the Government now, only in so far as it is necessary to 
carry out the general production program, and from the 
organized state that some of these factories are now in we 
could soon be in an enormous production, making the ma- 
chines identically the same as they are made in Engalnd. 
But to do as I have outlined, the Government must decide 
to act within thirty days. 


2,000 by January 1 


“Tf the program I am outlining is adopted we can have 
2,000 of these four-engine type aeroplanes delivered in France 
by the Atlantic air route by January 1. I am not suggesting, 
however, that present production should be stopped, as all 
the aeroplanes will be needed and can be used, but I must 
say that had proper methods been adopted by the production 
board 2,000 of this type could have been on the western 
front by the Spring of this year, provided, of course, that 
the geared Liberty motor production had come through on 
time according to all promises made last year. 

“We should bury our national pride and stop thinking 
about or trying to produce an all-American aeroplane. It 
there is an American aeroplane made today that can do it, 
let it be attempted. If it is not produced, but designed, then 
let it be known how long it will be before it is produced and 
what performance can be expected. If this takes longer than 
thirty days it will be impossible for any successful achieve- 
ment on the western front in the Spring of 1919. I say, 
no matter whether it be English, French, Italian, Chinese, or 
even German, if it is good take it and defeat the Germans 
with it. This is what the Germans did with one of the first 
Handley-Page aeroplanes made, which unfortunately landed 
in a German airdome in Northern France, due to mist and 
fog, and the present type of Gotha German aeroplane is a 
reproduction of the earlier type of the Handley-Page, and I 
believe every one knows what the Gothas have been doing 
in England ever since production on these was started in 
Germany.” 


THE AERIAL MAIL SERVICE BETWEEN NEW YORK, PHILADELPHIA AND WASHINGTON IS 
PROVING TO BE OF GREAT VALUE IN DEFINING PROBLEMS TO BE SOLVED TO PERMIT 
AERIAL NAVIGATION ON SCHEDULE TIME FOR WAR AND UTILITARIAN PURPOSES 


HE military authorities in charge of the Aerial Mail lines, 

| together with the Postal authorities and the Aero Club of 

America officials have held a number of conferences to 

define the problems to be solved and the possible way of 
solving them. 

When the aerial mail line started there was no data available 
regarding meterological conditions and the ways and means 
of overcoming the difficulties created by changing weather 
conditions. The aviators had had very little experience in 
cross-country flying, and there were no definitions of the 
conditions to be met in the attempt to fly daily on schedule 
time between New York, Philadelphia and Washington. 

After a series of conferences between the military, Postal 
and Aero Club of America authorities, the following prob- 
lems and possible solutions have been defined, and their 
definition promises to bring about developments of great im- 
portance from a military as well as a utilitarian standpoint, 
and greatly advance the possibilities of aerial navigation over 
great distances. 

The following authorities participated in the various con- 
ferences : 

Captain Charles Andrew Willoughby, A. S. S. C., in charge 
of the Aerial Mail Service for the Army; Captain B. B. 
Lipsner, of the Lubrication Division, Department of Aero- 
nautics, U. S. Army; Second Assistant Postmaster General 
Otto Praeger, Louis C. Boldenweck, superintendent of the 
Aerial Mail Service; Alan R. Hawley, President, and Henry 
Woodhouse, Member of the Board of Governors, Aero Club 
of America; August Post, Secretary, Aerial League of 
America, Lieut. Torry H. Webb, Lieut. Paul Culver, Lieut. 
C. H. Miller, Lieut. James C. Edgerton, Lieut. Steven Bonsal, 
Lieut. J. Kilgore, Richard Vreeland, Assistant Superintendent 
of Mails, of New York; George L. Conner, Chief Clerk to 


Mr. Praeger; and Mr. Harry L. Hartung, representative of 
the Post Office Department at Belmont Park; Professor 
Charles Lane Poor, and Captain Robert A. Bartlett. 


Problems to Be Solved to Make the Operation of Aircraft 
on Schedule Time Between Points of 
Departure and Terminal 


The problems have been defined as follows: 

(1) Difficulties to be overcome in flying from points of 
departure to terminal. 

(2) Conditions to be met in landing upon arriving over the 
terminal. 

On the whole, the problem of meeting the conditions after 
arriving over the terminal is the most difficult problem, be- 
cause the fog or mist may screen the landing place and the 
aviator, therefore, must face the risk of running into houses if 
he flies low to find the landing place through the low-flying 
clouds, fog or mist. 


Ascertaining the Extent to Which Visibility Is Possible 
Through Clouds, Fogs and Mists 


In a general way, the weather conditions under which 
aviators have to fly can be characterized as follows: 

(a) Ideal. - 

(b) Fair. 

(c) Occasional clouds. 

(d) Frequent clouds. 

(e) High winds. 

(f) Thick clouds. 

(g) Thick clouds and high winds. 

(h) Rain. 

(i) Storms. 

(j) Combination of storms and heavy fogs. 
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Aviators after leaving the point of departure under fairly 
good conditions may meet any of the above mentioned con- 
ditions, and may successfully overcome them, but the great 
difficulty is when they arrive at the terminal to find the land- 
ing field screened by fog or mist or low-lying clouds. “The 
problem of landing is not only one of visibility but also of 
finding the direction of the wind, so as to land against the 
wind, since high winds can exist with thick fog, which makes 
a very difficult combination. 

Weather Conditions Inconstant 


Weather conditions are not constant, and the aviator who 
has been advised as he started from Washington that the 
Philadelphia or New York station was screened by fog may 
find upon arrival that the wind and sun have cleared the fog 
away and conditions are perfect for landing. The opposite 
may also be true. Therefore, unless the Weather Bureau 
gives conclusive reports that impossible weather conditions 
will exist for a period of time in that particular locality, the 
pilot must take a chance and fly under almost any conditions— 
until by continuous aerological observation there can be com- 
piled reports of prevailing weather conditions in a given 
locality for a given period of time. Then the best localities 
will be selected for landing places. 

Possible Solutions of the Problems 

The following possible solutions have been defined to the 
problems : 

(1) The establishing of aerological stations for the ob- 
servation, measurement and investigation of atmospheric 
phenomena according to the plans developed by the Weather 
Bureau in making similar studies in Oklahoma, North Da- 
kota, Texas, Georgia and Indiana. This will provide the data 
required to ascertain the prevailing atmospheric conditions 
and supplying data regarding the time required for mist and 
fog to clear up under different conditions, the extent of 
visibility through mist, fog and different cloud formations, 
etc. A study can also be made of local air currents, as the 


clearing of mists depends to some extent on prevailing wind 
currents. 

(2) The use of aeroplanes equipped with two or more 
motors. The use of aeroplanes equipped with two or more 
motors will permit a pilot to fly low upon nearing the 
terminal and look for the landing place without fear of 
trouble through having to make a forced landing in case the 
motor stops. Having two motors, he will be able to con- 
tinue to fly if one motor stops. At the same time, having two 
motors, he will also be able to fly under throttled power and 
extend the life of the motor to 500 or 600 hours or more, 
which is not possible if the motor is flown at full speed most 
of the time. 

(3) In view of the fact that the aerial mail service affords 
extensive training in flying across country and dead reckoning 
required to fit the aviators for bombing, patrol and U-boat 
hunting duty, justifies the establishing to two or more aux- 
iliary fields near the main station, so that if the aviator, upon 
reaching the station, finds the ground banked with fog, he 
may fly to an auxiliary field from five to fifteen miles away, 
wehich does not involve a serious delay in the delivery of the 
mail. 

(4) Use of Radio Direction Finders to lead the aviator 
to the landing station under almost any condition. 

(5) Employment of sounds, the same as at sea, using 
long and short whistle blasts and sirens to direct the aviator. 

(6) The employment of lights to direct aviators was dis- 
cussed but the general opinion was that its use was very 
limited, as lights do not penetrate fogs. 

The Army authorities and aviators are working ener- 
getically with the cooperation of the postal and Aero Club 
of America authorities to solve these problems, the solution 
of which will be a valuable contribution to the advancement 
of the aeronautic art and science. They are doing pioneer 
work in an entirely new field, where there are no precedents 
to follow and it is all original research work of great im- 
portance. 


MR. WOODHOUSE’S WORK COMMENDED 


FYAUE Executive Committee of the Aero Club of America, 
at its June 26th meeting, on the occasion of Mr. Wood- 
house’s 34th birthday, unanimously adopted the following 

resolution : 

Wuereas, Mr. Henry Woodhouse, having, in the opinion of 
the Governors of the Aero Club of America, earned an ac- 
knowledgment of their appreciation of his extraordinary 
achievements on behalf of the aeronautical movement, the 
movement for national preparedness, and the club, and 

WHereas, The many undertakings initiated and so success- 
fully carried out by Mr. Woodhouse and his associates having 
proven of great value to the country and the cause of the 
Allies, and the club, and 

Wuereas, The creation of aeronautic reserves and aerial 
coast patrol units, trained at private expense, resulted in giv- 
ing the War and Navy Departments about 300 aviators, who 
were the first aviators to be sent to France; and 


WHEREAS, By his exceptional vision, good judgment and 
energetic efforts Mr. Woodhouse has contributed in many 
ways to creating interest in the war, building the Air Forces, 


‘the Liberty Loans, the Aero Mail, delivering aeroplanes across 


the Atlantic, the French Aerial Warfare Exhibit and other 
activities of great importance as contributions towards win- 
ning the war; together with other services which he has ren- 
dered and 

WHEREAS, By these activities and his untiring devotion to 
the cause for which the Aero Club of America stands, and to 
his colleagues, Mr. Henry Woodhouse has won the admiration 
and esteem of his fellow governors, therefore 

Be It Resolved: That the Board of Governors of the Aero 
Club of America hereby tenders to Mr. Henry Woodhouse its 
thanks, and this expression of its appreciation of the invalu- 
able services which he has rendered to the nation, the aero- 
nautic movement, and the club. 


AIR SERVICE INSTITUTE HAS CLOSE TO 2,000 MEMBERS—TO 
ESTABLISH FORTY AERONAUTIC LIBRARIES 


HE Air Service Institute has been progressing in bounds. 

Although the plans to organize the Institute were only 

made on March 16, the Institute has already close to 2,000 
members and it has achieved an international standing. 

The Institute’s last step to help the Air Service is a plan to 
establish an aeronautic library at each of the Army, Navy 
and Marine Corps Air Stations, schools and administrative 
divisions. Each library is to consist of selected aeronautic 
books and publications. Everything will be in duplicate, .so 
one copy will be kept in the Commanding Officer’s office and 
the other copy will be available to the officers and cadets. 

Owing to the extraordinary demand on the time of officers 
in France, created by the upset conditions due to the German 
drives, Mr. and Mrs. Benjamin Thaw, the father and mother 
of Major William Thaw, the president of the Institute, have 
found it necessary to act for him in many matters. The nomi- 
nation to the Presidency of the Air Service Institute was, 
therefore, accepted for Major Thaw, and Mrs. Thaw, who was 
to sail for France shortly, was to advise him—which has been 

_ done. 

Mrs. Thaw is also to ask Major Thaw to select one of the 
most prominent American aviators to take the place of the 
late Major Lufbery as Vice-president of the Institute. 


When the plans for the organization of the Institute were 
made and put in writing there was adopted the principle that, 
to quote: 

“Whatever is done must be done without taking Military 
and Naval men from their important work and without ex- 
pense on their part, because they have already expenses 
which are excessive, compared with their small income and 
the high cost of living.” 

This is a very high-minded plan which is very thoroughly 
appreciated by the Air Forces. The letters of appreciation 
received by the Institute from officers would fill many pages. 

The Institute has offices at the Union Trust Building, Wash- 
ington, D. C., and at 297 Madison Avenue, New York City, 
and 42 Fambourg Paissonniere, Paris. The office of Lieu- 
tenant Granville A. Pollock, late of the Lafayette Escadrille, 
the Secretary of the Institute, are at Washington and all 
communications should be addressed to him there. 

The Institute owns its own publication, Air Power, late 
Navy Air Pilot, which is now being moved from Pensacola, 
where it has been published for the past three years, to Wash- 
ington, D. C. The dues are only $2.00, for which members 
receive Air Power for a year. 


Scnate Allows Ryan to Form Aero Corporation 


Washington Tohn D. Ryan, Director of Nir- 
craft Production, was authorized by the Senate 
June 28 to form an aircraft production corpora 
tion with a capitalization: of $1,000,000 

The action looking to the formation of the 
corporation had been taken up last week, but 
it met with opposition from Senator Reed, who 
desired that the subject be laid before the 
Military Affairs Committee. This was done by 
Mr. Ryan and the legislation will go to the 
House as new. 3 

As adopted by the Senate, the Director of 
Aircraft Production is empowered to form the 
corporation. He must subscribe and vote, for 
the Government, not less than a majority of 
the stock It is further provided that the cor 
poration must be dissolved within a year after 
peace has been declared 

The new corporation will closely resemble 
the Emergency Fleet Corporation and the Wat 
Finance Corporation, which were created for 


the period of the war 


Chicago Aeroplane Inquiry Probably Ordered 
by Hughes 


Washington.—Federal Grand Jury investiga 
tion of the Chicago branch of the Aircraft Board 
soon may include other cities where there has 
been aircraft activity 

Announcement of 
the United States 
reports that the 
aircraft situation 


the inquiry in Chicago by 
attorney there gave rise to 
Hughes investigation of the 
had reached a point where 
instructions to act, through the medium of 
grand juries, would be sent Federal prosecutors 
in other cities by Attorney-General Gregory. 
Washington is believed to have ordered the 
Chicago investigation. The prosecutor in that 
ity, fully aware of the magnitude of the Hughes 
inquiry, hardly would have begun an independ- 
ent quiz without first having obtained the sanc- 
tion of the Attorney-General. 


The Hughes inquiry has been in progress here 
upwards of six weeks. It has been a steady, 
daily grind behind closed doors, with the for 
mer Supreme Court Justice in the role of inter- 
rogator. 

While Mr. Hughes will necessarily report in 
full to President Wilson, who asked him to 
conduct the investigation, it is also up to him 
to “punish the guilty,” if there are any. 

Discovery of irregularities or graft naturally 
would result in action by Federal prosecutors 
in the districts having jurisdiction, as in the 
case of the Chicago investigation, where, it is 
charged, Department of Justice agents have col- 
lected evidence showing “that money flowed 
through the office iike water,” and rich men’s 
sons were given high salaried positions without 
regard to their qualifications. 


Big Plane Coming for First Trip 
' 

Plans for the proposed aeroplane flight across 
the Atlantic assumed definite form when it was 
said that a 2,100 horsepower Caproni machine 
equipped for such a test had already been 
shipped from Italy to this country. 

Officials of the Aero Club of America, which 
is arranging for the great undertaking, ex- 
pressed the opinion that things would be in 
readiness to attempt the flight by September or 
October at the latest. 

The triplane now on its way from Italy is 
fitted with three giant motors and embraces every 
improvement known to the art of aeroplane 
building. It is the very latest model of the 
Italian inventor and is designed to remedy every 
defect that developed in the earlier models F 


Use of the machine for the proposed flight was 
obtained by the Aero Club through the offices 
of Lieutenant Belloni, of the Royal Italian Fly- 
ing Corps now in this country. i 


Army Cognizance Board Changes Headquarters 


The Joint Army and Navy Board on Aero- 
nautic Cognizance has, due to the reorganiza- 
tion of the Signal Corps, been transferred from 
1607 H Street, N.W., to Building “‘D,” 6th and 
B Streets, Washington, D. C., and the section 
is under the supervision of Lieutenant W. W. 
Williams 


Ralph A. D. Preston, of the Goodyear Tire & 


Rubber Co., who has been commissioned a 
Lieutenant (Senior Grade) in the Naval 
Reserve . 
} 

Preston Commissioned in Navy 


Ralph A. D. Preston, who has been in charge 
cf the Goodyear Tire & Rubber Company’s Fiy- 
ing Field, near Akron, Ohio, where instruction 
in ballooning is given to student officers of the 
army and navy, has received a commission as 
lieutenant, senior grade, in the United States 
Naval Reserve Flying Corps. His headquarters 
are now in Washington, D. C. He has been 
placed in charge of repairs on U. S. Navy air- 
ships and will keep in touch with all work at 
the various naval air stations. 

Despite Lieut. Preston’s youth he is prominent 
in lighter-than-air aeronautic work, and probably 
has no superiors in this country in the matter 
of piloting balloons of all kinds. He was a 
member of the Goodyear crew that won the 
James Gordon Bennett Cup race at Paris in 1913, 


and the following spring won the elimination 
balloon contest at Kansas, qualifying as the 
American entrant in the International Balloon 


Race to be held at Paris in the fall of 1914. This 


race has not yet been flown on account of the 
war. 
Lieut. Preston has represented the Goodyear 


Tire & Rubber Company in various capacities in 
Europe and South America and has had prac- 
tical and scientific experience both as a tire en- 
gineer and as an aeronautical engineer. Since his 
assignment to the Goodyear Flying Field, has 
trained many young men who are now piloting 
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Cadet aviators constructing aeroplanes at Rockwell Field, San Diego. 


kite balloons and airships in harbor and coast 
patrol, both in this country and in France, and 
has also directed a great deal of successtul ex- 
perimental and development flying. His appoint- 
ment to his present important post in the United 
States Naval service augurs well for the rapid 
development of the operation of lighter-than-air 
craft in that service. 


Air Raid Sirens Tested 


New Yorkers within a radius of sixteen blocks 
from the plant of the Edison Electric Light 
Company, at Fortieth street and First Avenue, 
heard on June 26th for the first time the tones 
ct the siren_that with scores of others will 
warn them to scurry to the cellars to dodge the 
bombs of enemy aircraft. Shortly after 9 
o’clock the siren on the roof of the Edison plant 
took up its wail, but the police had previously 
prepared those in the vicinty by telling them that 
ihe test was to be made. 

Within the immediate vicinty of the Edison 
building the siren could be easily heard, but 
several blocks distant the roar of the city’s tratf- 
fie mingled with the warning wail until at a 
distance of sixteen blocks the cry was drowned 
entirely. The siren was tested for five minutes. 
More sirens, however, are to be placed about the 
city and their megaphone volume will be itensi- 
Led. 


Record Aerial Mail Trip 


Government officials visited Belmont Park on 
June 26th to inspect the work of thé aero mail 
aviators. H. L. Hartung, who superintends the 
aero mail service at New York, acted as guide. 

Lieut. Webb started at 11:59 with 125 pounds 
of mail and carried as passengers Inspector 
Creen and Lieut. B. M. Bryant of the Signal 
Corps. The trip was made in record time, in 
spite of the extra weight, the running time be- 
tween New York and Philadelphia being forty- 
five minutes. 

Inspector T. S. Connor, chief clerk of the 
Second Assistant Postmaster-General’s Depart- 
ment, expressed satisfaction: with results. 

He called attention to the fact that the record 
of the previous week was 100 per cent, not a 
trip being missed. 


Maj. Bishop Brings Down His 72d Hun Plane 


Toronto, Ont.—Major William Avery Bishop, 
Canada’s champion, has become world’s cham- 
pon air fighter, adding since his retu-n to 
France four weeks ago twenty-five aeroplanes to 
his earlier record of forty-seven. He cabled oa 
June 23rd as follows: 


“Returning to England permanently. My io- 
tal now seventy-two.” Major Bishop has been 
appointed to the British Air Board and his 


fighting career is closed. 

His nearest rival was the German, Richthofen 
who had seventy planes and ten balloons, includ- 
ing those crashed behind Allied lines. 


Mimic Night Air Battle Fought Over Baltimore 


Baltimore—Two big aeroplanes from the Po- 
tomac aviation field, one ep ar | a German 
bomb thrower, piloted by Lieut. Theodore Maynz, 


with Lieut. William F. Brown gunner, and_the 
other an American defender, piloted by Capt. 


© Committee on Public Information. 
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(Sa ae 
Percival Dodge, engaged in mimic battle over 
Baltimore city on June 25th. eo F 

= The mimic battle was arranged in aid of War 


Saving Stamps. 


Capt. La Guardia Makes Long Flight to Fetch 
Machines 


Rome.—Capt. Fiorello H. La Guardia of the 
" American Flying ‘Corps and representative in 
Congress from New York City, recently made 
his first long cross country flight in a Caproni 
aeroplane. He went to the north of Italy to get 
machines for the American training school and, 
because it would take too long to ship them by 
train, the Captain. decided to bring them by air. 
He was assisted by Lieutenants Spencer Kerr of 
Baltimore, Mowatt Mitchell Wandell MHauch 
of California and Harris and Agar. L i 

The exact route taken by the American avia- 
tors cannot be mentioned but it can be said that 
it was longer than from Rome to Milan. The 
Americans made the flight in four hours. 


First Wounded Airman to Get Noted Guitar 


The first wounded American aviator to return 

to the United States will have something to come 

. back to besides an adoring public. Frances 
Starr’s guitar which she played in “Rose of the 
Rancho” is to be presented to that hero by Mrs. 

/ Orlando Rouland, 130 East Fifty-seventh Street, 
who is collecting musical instruments for mili- 


tary men. 


Concrete Landing Beach for Navy Sea Planes 


Washington, D. C.—A concrete landing beach 
with hangars and other structures for the ac- 
commodation of naval seaplanes is being built 
by the Navy Department on a tract of reclaimed 
land on the flats on the left bank of the Ana- 
cos‘ia river- E 

The temporary use of land, covering an area 
of 1,500 by 600 feet, has been authorized by the 
Secretary of War, who has jurisdiction in the 
premises. The station is located near Giesboro 
point and is almost directly opposite the Army 
War College. | é 

In granting its use for naval seaplanes it was 
) provided that the structures should be removed 
within six months after the close of the war. It 
was also provided that there should be no inter- 

ferences \.ih navigacion of the river. 


_New Flying Field Opened 


Washington, D. C—The War Department au- 
thorizes the following statement: Mather Field, 
at Sacramento, Cal., was opened for training 
aviators on June 24. This is one of the new 
training fields for flyers recently completed for 
the Department of Military Aeronautics. and is 
the twenty-eighth field _in active operation. It 
was named in honor of Second Lieutenant Carl 
S. Mather, Signal Reserve Corps, Aviation Sec- 
tion. Major Db. C. Emmons, J. M. A. S. C., is 
commandant at Mather Field. 


A New Publication 


Agrtat AGE has much pleasure in welcom ng 
to the fraternity of aviation publications The 
Call Field Engineer. : i 3 

This is a new publication in magazine form 
being, as its name implies, the organ of the LS; 
Aviation School at Call Field, Wichita Falls, 


ee ee eee ee eee 


Texas. It is quite a pretentious venture, 
printed on heavy paper in colors. It contains a 
diversified assortment of subjects, from well 


written technical articles to some very interest- 
ing short stories. The work is all contributed 
by the personnel of the Field, and is most credit- 
able to it. Lieut. H. E. Willingham is the 
Editor. 


Royal Flyers Drop Sam Brown Belt 


Washington, D. C.—‘‘The Royal Air Force is 
the only arm of the British service whose officers 
do not wear the ‘Sam Brown’ belt. All of the 
allied troops have adopted the ‘Sam Brown’ belt. 
It was first worn by the British, but the French 

adopted it and then all the officers of the allied 
services, the Americans in France being the last 
o take it up. In the beginning the members of 
Royal Flying Corps wore the belt, but when 
the air force was reorganized and consolidatea 
under the name of the Royal Air Force the ‘Sam 
Brown Belt’ was abandoned by the airmen. 
“The Royal Air Force is an independent 
branch of the British service, separate entirely 
from the Army and Navy. oe 
b “Some persons do not understand the insign:a 
of the British soldiers. It may be noticed that 
the officers and men wear stripes on the right 
eeve below the elbow near the cuff. The first, 
r lower one, which is red, indicates that the 
idier entered the zone of active operations in 
4, and one additional stripe (blue) is added 
every year of service thereafter. There is 
scarcely a regiment of British soldiers that has a 
hundred of its original quota still in active 
service.” 7 


Air Postage Cut to 16 Cents 


Wash ngton.—The Post Office Departmen: an- 
nounced on June 28 that after July 15 the 
postage on aero _mail will. be reduced from 24 
cents to 16 cents for the first ounce and 6 cents 
for each additional ounce or fraction. 

This is a 6 cent rate for postage and the usual 
10 cents for special delivery. 


Commissions for 1700 Aviators 


Washington.—Commissions as first. and second 
lieutenants in the Non-flying Section of the Sig- 
nal Corps Reserves will be awarded to 1700 
cadet flyers now training in British, French and 
Italian flying schools. After they have been 
qualified as flyers the commissioned officers will 
be transferred to the flying section. 


First German Seaplane Downed 


Washington.—Ensign Siephen Potter, U. S. 
Naval Reserve Force, who was killed in action 
on April 25, is credited with shooting down the 
first German seaplane destroyed by an American 
naval aviator. On March 19, 1918, a long- 
distance reconnaissance of: the German coast 
was made by large American flying boats operat- 
ing from a British Royal Air Force Station. 
Two American naval aviators accompanied this 
expedition, and one of them, Ensign Potter, was 
successful in shooting down a German seaplane 
which attacked the formation. A second enemy 
machine was put to rout at the second time. 
After making a highly successful reconnaissance 
fl ght the seaplanes returned to their base, having 
sustained slight damage. The return trip was 
made in 6 hours and 33 minutes of actual flying. 


From the Flying Fields 


A hospital airship is the latest innovation at 
Ellington Field. The ship has been assembled 
for its initial flight. It will at once be placed 
into active service. 

The machine is a Curtiss JN4H type, with an 
Hispana-Suiza motor. All interior parts have 
been coated with white enamel, including the 
struis and landing gear, and, instead of the 
usual insignia on the wings, there are large 
red crosses. A gilded Caduceus is on either 
side of the rudder and the number of the plane 
is 38175. 


First Lieut. William H. Becker has been ap- 
pointed assistant to First Lieut. Frank M. Bart- 
lett, officer in charge of flying of the Kelly Field 
Flying Department. He succeeds Lieut. Newell 
E. Thomas, who has been transferred elsewhere. 


The Goodyear Di2 Makes 360-Mile Journey 


The performance of the airship D12 in a 360- 
mile flight from the Goodyear Balloon Field, near 
Akron, O., to Dayton, O., and return, marks the 
first successful long distance airship flight made 
in this country. The accomplishment is note- 
worthy in that it is indicative of the possibilities 
of a most important branch of our aeronautical 
service that has heretofore commanded but a 


small share of public attention, because of the 
predominance of an almost unlimited aeroplane 
program. 

Vhe journey of the D12 was the longest in 
which any American airship has ever flown to a 
definite objective, made a successiul landing 
and returned to its hangar successfully. The 
start was made from Akron with pilots Ralph H. 
Upson and Herman Kraft in charge. Flying over 
Springfield, Ohio, at an altitude of 4,000 feet, the 
big airship was met by two Liberty-motored aero- 
planes from the Dayton Wright flying field. Un- 
der convoy of these two pianes the D12 arrived 
at Dayton, and after circling above the city sev- 
eral times, amid the blowing of whistles and ring- 
ing of bells, landed gracefully in the flying field 
where sufficient space had been cleared to re- 
ceive it. 3 

Upon emerging from their car the two pilots 
were warmly greeted by the aviators there, and 
great interest was shown both in their craft and 
their accomplishment. As there’ was no hangar 
at thé field large enough to contain the airship, 
it was secured for the night under guard sup- 
plied by Col. Deeds. 

At 10:40 the next morning pilots W. Pouchot 
and J. A. Boettner, took charge of the airship 
and started on the homeward journey, accom- 
panied by a squad of twenty-five aeroplanes that 
acted as a convoy for about ten miles. Secretary 
of War Newton Baker, arrived at the flying field 
just as the ascent was being made, and watched 
the big airship soar away, as long as it was 
visible. In just four and one half hours it was 
quietly resting in its hangar, having finished the 
longest flight of lighter-than-air craft of the 
dirigible type, ever made in Ameirca. 

The visit to Dayton was timed during the con- 
vention of the Society of Automotive Engineers, 
and many aeronautical engineers who had not 
previously had the opportunity of seeing an air- 
ship in action, took advantage of this opportunity 
to examine it. 

That the operation of airships of this type 
need not necessarily be confined to balloonists of 
great experience and reputation, is proven by 
the successful flight of the two pilots who ac- 
complished the return journey. These two young 
men were trained to fly balloons in the Goodyear 
Balloon School, just as thousands of other young 


_men are being trained in our mammoth aviation 


camps to operate aeroplanes. Their flight was 
equally as successful as that of the two veterans 
who took the airship to Dayton. 

Aircraft of this type are playing a very im- 
portant part in the war. As coast and harbor 
patrols their work has been effective. In the 
recent submarine scare on our eastern coast air- 
craft of this type joined in the search for the 
elusive U-boats. Im many ways* such airships 
are performing creditable service—not as spec- 
tacular nor as widely heralded as that of aero- 
planes, but performing efficiently and watch- 
fully. Many pilots that have ‘received their 
training in the Goodyear School, which is_con- 
stantly training student officers of the U. 5S. 
Navy, are now flying airships in coast patrolling 
in France. 

_The government has recently taken up the use 
of these airships on a more extensive scale than 
before, which portends the training of many 
more young men as pilots for this type of air- 
craft. 


The “dope” room in a French aircraft factory. (French Official Photo) 
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New Glenn Martin Plant Finished 
Cleveland.—The new plant of the Glenn L. 
Martin Co. has been dedicated. The company 
will complete one advanced type aeroplane every 
10 days until October, when production will be 
speeded up to one plane daily. 


Detroit S. A. E. Moves Offices 


Detroit—The offices of the Detroit section of 
the Society of Automotive Engineers will be 
located at 701 Book Building on and after June 
21. The society will inaugurate an engineering 
reference library for the convenience of its 
members in checking up technical information, 
and a file of the leading engineering journals 
will be on hand. 


Prohibit Castor Bean Imports 

Washington.—Importation of castor oil or cas 
tor beans from the West Indies, Mexico, Central 
America, Columbia and Venezuela is prohibited 
by the War Trade Board except when the 
United States Government is the consignee or 
when the importation is approved by the Bureau 
of Aircraft Production. Licenses for importa- 
tion of castor beans and castor oil have been 
revoked as to shipments made after June 10, 
1918. All applications for the importation of 
these commodities from the countries named 
when the consignee is other than the United 
States Government will be referred to the Bureau 
of Aircraft Production for approval. 


Personal Pars 


C. T. Chenevert has been commissioned a 
senior lieutenant in the Bureau of Aviation Op- 
eration, to supervise navy trucks in France. He 
was formerly vice-president of the Denby Motor 
Truck Co., Detroit, Mich. 


Charles B. Wilson, president of the Wilson 
Foundry & Machine Co., Pontiac, will assume 
the added duties of assistant general manager in 
charge of production of the Curtiss Aeroplane 
& Motors Corp., Buffalo. 


Harold N. Bliss, formerly production manager 
of the engine department of the Timken-Morse 
Aircraft Corporation, is now superintendent of 
the engine department. 


Howard Emery, who was manager of the De- 
troit plant of the Aluminum Castings Co. some 
years ago and was later transferred to the man- 
agership of the Manitowoc plant, has returned 
to the Detroit factory to occupy the position ot 
manager. This position was recently vacated by 
Charles B. Bohn. i 


Charles C. Hanch, treasurer of the Stude- 
baker Corp., South Bend, has been appointed 
chief of the Automotive Products Section of the 
War Industries Board. He succeeds H. L. Horn- 
ing, whose resignation was accepted the last 
week in May. 
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WADNED AIRPLANE CONTROL ic 


The Warner Airplane Control Co. have done a 
real service by erecting guide posts at the 
Dayton aviation fields 


Mr. Hanch will assume all of the duties which 
heretofore have been performed by Horning. 
He will have complete charge of all automotive 
purchases both for the United States army and 
for the Allies, these to include motorcycles, 
trucks, ambulances, trailers, passenger cars, 
tanks, artillery tractors, armored cars, aeroplanes, 
stationary gas engines and all automotive acces- 
sories. 


Army Aircraft Service Offices Under One Roof 

The War Department authorizes the following 
statement: 

The office of John D. Ryan, Director of Air- 
craft Production and chairman of the Aircraft 
Board, was moved from the Munsey Building to 
Wing 8, second floor, Building “D,” Fourth 
Street and Missouri Ave NW. 

The Aircraft Board has been assigned offices 
in the Fourth Street wing of the same building. 
The Bureau of Aircraft Production is now lo- 
cated in the Fourth Street end. The removal 
of the offices of the Director of Military Aero- 
nautics to the Sixth Street or Western end of 
Building ‘‘D,” brings the two main branches 
of the Army Air Service under one roof. 

The Washington office of the Aerial Mail 
Pilots and the Washington Aviation Examining 
Board are also now located in the Sixth Street 
end of this building. Offices have also been as- 
signed to the British, French and Italian Avia- 
tion Missions in the same section of the building. 

All the telephones of the Army Air Service are 
now listed under the War Department exchange. 


The combination of an Acason light tractor truck and a special Fruehauf trailer is the latest 
special aeroplane carrier for fast work 
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Packard Ships 1,000 Aeroplane Motors 


The one thousandth Liberty aeroplane engine 
produced by the Packard Company was shipped 
from the factory last week, just a year to a 
day from the sending to Washington of blue 
prints and parts which formed the start of the 
Liberty motor design. 

The dispatching of the one thousandth engine 
was celebrated quietly, but mone the less ex- 
ultantly, by the men who within a year have 
had the successive responsibilities of producing 
the first Liberty engine by hand, the first Lib- 
erty engine to fly, the first Liberty engine made 
from tools designed for quantity output, and 
now their first thousand perfected engines. 

Among those who witnessed the crating of 
the motor for shipment was the young engineer 
who on May 29, 1917, took down to Washington 
a trunk, checked as personal baggage, which 
contained complete blue prints and an all-steel 
cylinder of an aviation engine. 

When Liberty engine No. 1,000 was completed 
a telegram was sent by the two Liberty engine 
builders to President Wilson and _ Secretary 
Baker announcing with ‘‘solemn thankfulness’’ 


the completion of the first thousand. In reply 
Secretary Baker wrote his congratulations, 
praising the “most commendable zeal and spirit 


with which the task has been accomplished.” 


The Acason Trailer 


A motor wagon for aeroplanes is one of the 
war developments. It is now possible to take 
a complete plane, run it up on skids aboard 
a Fruehauf trailer and then have an Acason 
light type tractor truck haul it at good speed to 
its destination. The practise is now under way 
in certain sections of the country when it is 
desired to move planes from one place to an- 
other without using their own power. In the 
case of disabled planes it is handy to move the 
entire plane from wherever it may be into the 
reservation hangars where it can be given speedy 
and proper attention. 

The trailer is 25 feet long, 7 feet wide, with 
racks 48 inches high. It is equipped with 38 x 7 
Goodyear all weather tires on the trailer and 
solid Goodyear on the Acason Motor Truck 
Company’s light type tractor. The trailer has 
a capacity of 3 tons. Its development is the 
result of French war experience. 

It is believed that the combination will prove 
of much value in the commercialized aeroplane 
activity which is planned for after the war 
period. It has caused favorable comment among 
prospective commercial aeroplane builders in 
Detroit, which city is looking forward to being 
one of the big aeroplane manufacturing centers 
at the conclusion of the war. 


Bosch Magnetos Re-christened “Liberty” 


New York.—In so far as Australia is con- 
cerned, Bosch magnetos are now known as Lib- 
erty magnetos. The change in name follows an 
order of the Comptroller General of Customs for 
Australia prohibiting the importation of mag- 
netos bearing the name Bosch. The magnetos 
themselves are not banned, but the name is, and 
hence, on all shipments to Australia, Tasmania 
and New Zealand the name Bosch has been 
supplanted by the name Liberty. The edict ap- 
plies to magnetos shipped separately or as part 
of the equipment of cars, trucks, motorcycles, etc., 
but instruments shipped prior to June 20 will be 
admitted under the name Bosch. The Bosch 
Magneto Co. expects to ship 7,000 instruments 
during the current twelvemonth. 


N. Y. U. Faculty to Aid in Aircraft Work 


By arrangement with the Navy Department 
the scientific faculty of New York University 


will be organized into a committee of research 
and consultation to help the aircraft programme. 

The Chairman will be H. M. Avram of Slo- 
cum, Avram & Slocum, engineers and industrial 
managers, who is a lecturer on industrial engi- 
neering in the School of Applied Science at 
University Heigh‘s. 

Problems connected with aeroplane construc- 
tion, improvement and operation will be sub- 
mitted to the committee and assigned to mem- 
bers whose scientific equipment fits them for 
‘he special task to be performed. The labora- 
tories and workshops of the university will be 
used for the experiments and mechanics will be 
employed under the direction of the profes- 
sors to assist in working them out. 


AERIAL AGE WEEKLY, July 8, 1918 


821 


REPORT ON AIRCRAFT SUPPLY OF GREAT BRITAIN 


AND 


DISCUSSION OF THE. DIFFICULTIES INVOLVED 


The Secretary of the Smithsonian Insti- 
tution has prepared the following extract 
from the Report for the year 1917 of the 
IWar Cabinet of Great Britain relating to 
supply of aircraft. It is reprinted with 
the permission of Lord Reading, the 
British Ambassador. 

The description given of the difficulties 
in the way of obtaining a supply of air- 
craft 1s so accurate and is so general in 
its application to all countries that it is 
believed it should be given as wide a cir- 
culation as possible in America. Its ap- 
plication to the American aircraft situa- 
tion is evident if we remember that Great 
Britain has been at war since August, 
1914, and that every resource of the 
country, famous for generations as the 
center of mechanical developments, has 
been applied to the problem of the pro- 
duction of aircraft. This enables us to 
appreciate more clearly the progress made 
by the United States in 1917-18: 


Supply of Aircraft 


[The above recital indicates generally 
what steps have been taken in matters of 
administration and control.] It should 
be supplemented by some general account 
of the measures taken as regards supply 
of aircraft and the development of that 
supply. 

In endeavoring to describe the measures 
taken to meet the aircraft needs of the 
Navy and Army, the writer is at once 
confronted by the fact that the informa- 
tion desired by the country is precisely the 
information desired by the enemy. What 
the country wants to know is what has 
been the expansion in our Air Services ; 
whether we have met and are meeting all 
the demands of the Navy and of the 
Army, both for replacement of obsolete 
machines by the most modern types and 
for the increase of our fighting strength 
in the air; 


A German machine captured by the French and subsequently used for training purposes. 


what proportion of the na- - 


IN PRODUCTION 


tional resources in men, material and 
factories is being devoted to aviation; 
what the expansion is likely to be in the 
future. These are precisely the facts 
which we should like to know with re- 
gard to the German air service, and for 
that reason it would be inadmissable for 
us to supply Germany with corresponding 
information about ourselves by publish- 
ing a statement on the subject. 

Tt can be said that the expansion of our 
Air Services is keeping pace generally 
with the growing needs of the Navy and 
the Army. 


The brilliant part played by the Royal 
Flying Corps and the Royal Naval Air 
Service in the battles of the Somme, 
Vimy, Messines and Ypres has been de- 
scribed by the Commander-in-Chief, who 
has also borne frequent testimony to the 
inestimable value of the work performed 
daily and nightly by the two air services. 
It is fair to say that not even the well- 
known superiority of our airmen over 
those of the enemy would have enabled 
them to have earned the Commander-in- 
Chief’s praise in so unstinted a measure 
unless they had been supplied with sat- 
isfactory machines and equipment from 
home. It is rather the fashion to criticize 
the quality of our machines. Most of 
the critics, however, are ignorant of the 
technical and manufacturing difficulties 
which have to be overcome in order to 
keep up a constant and increasing supply 
of the most up-to-date machines. Not 
only are the techincal difficulties and the 
resultant research and experimental work 
formidable in themselves, but the task of 
building up in war time, without seri- 
ously affecting the requirements of other 
services, a new industry of a most highly 
skilled character necessarily puts a heavy 
strain upon the organizing and manufac- 
turing ability of the country. The grow- 
ing realization of the increasing impor- 


tance of aviation as an artificer of victory 
has recently been reflected by the con- 
cession of first priority to labor and ma- 
terials required for aircraft production. 

The nature of the duties performed by 
the Royal Naval Air Service, both in 
conjunction with the fleet and from naval 
bases, makes secrecy essential to suc- 
cess. It is, unfortunately, inevitable, 
therefore, that the public snould remain 
in the dark on this subject; but the 
Germans, who in this matter are perhaps 
the best judges, have good reason to 
know and to regret the great and grow- 
ing activities of the Royal Naval Air 
Service. All that has been said regarding 
the difficulties of supplying the require- 
ments of the Air Forces operating over 
the land applies equally to the supply of 
those which operate over the sea. In 
both cases difficulties are being overcome 
and the outlook is improving. 

The science of aeronautics is in a state 
of constant and rapid development; im- 
provements in engines, aeroplanes and 
their numerous accessories are constantly 
being worked out. But the interval be- 
tween the discovery of an improvement 
and its introduction into the service is, 
owing to technical considerations, very 
much longer than is commonly supposed. 
Experience shows that, as a rule, from 
the date of the conception and design of 
an aero-engine to the delivery of the first 
engine in series by the manufacturer, 
more than a year elapses; the corres- 
ponding period for an aeroplane is about 
one-half as long. Consequently, plans 
have to be laid for a long period ahead, 
and these plans are liable to be upset by 
many uncertain factors. The hopes based 
upon the promising results given by the 
first experimental engines of a new de- 
sign are frequently disappointed owing to 
difficulties of a bulk manufacture or to 

(Continued on page 840) 


(French Official Photo) 
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THE ENGLISH S. E. V. A. SINGLE-SEATER FIGHTER 


following description and illustra- 
tions published in the German aviator 
journal, Deutsche Luftfahrer Zeitschrift, 
appears to be an official German report on 
the British S. E. 

The aeroplane in question was built by 
Vickers, Ltd., and numbered B.507, wear- 
ing further as recognition initial or that 
of a squadron an A as well as a white 
circle. The propeller is marked: S.E.v.A., 
which leads to the idea that the older 
model of this same aeroplane type with 
the 150 h.p. Hispano motor not geared 
down is called S.E.y. 

The biplane has a surface of 22.8 square 
metres, and both planes, connected with 
but one pair of struts to each side, have a 
span of 8.15 metres, and a chord of 1.52 
metres, the gap from the top of the fuse- 
lage amounting to 0.45 metre. ; 

No arrow-shape prevails. The V-shape 
of the equal-sized ends of the upper and 
lower planes mounted on the centre sec- 
tion and respective body rudiments 
amounts to 1.71 degrees. 

The sight field of range is improved by 
cutting the centre section in the middle 
and the lower planes near the body. 


The 


Three-quarter front view of the British S. E. 


steel tubes. The plane spruce struts rest 
in long stampings, serving as fixing points 
of the vertical wiring. 

Profile wire is employed for the plane 
cross wiring with twin wires for those 
carrying load and single for the counter 
ones. 


The front part of the bo’y of the S. E. 


Above the angle of incidence is 5 deg. 
mean, below by the body 6 deg., by the 
struts 5 deg. 

Both plane spars show sections of I 
shape, whereas the longerons of the rudi- 
ment pieces, running through the body are 
steel tubes of 1.75 millimetre thickness, 
and 45 mm. outer diameter. The plane 
ribs show the usual construction of most 
British air craft. 

There are no compression struts be- 
tween the spars, some of the ribs being 
solid struts instead. 

The interior wiring of the planes be- 
tween the body and the struts is carried 
out in simple profile wire, that of the over- 
hanging ends of thick-ended wire. 

A wood strip forms the back edge of the 
planes. Further, two auxiliary ribs rang- 
ing from the leading nose edge to the 
main spar are arranged between each two 
ribs. 

The fabric is sewed together with the 
ribs, and is painted yellow below, browned 
above, as is the fabric of the body. Shoe- 
eyes are arranged on the underside of the 
trailing edge of the plane to assess the 
pressure. 


The centre section struts are covered 


The two spars of the upper planes are 
strengthened further between the centre 
section and the struts with two wires 
each. Unbalanced ailerons are hinged to 
the back crossbar of the upper and lower 
planes. 

The body shows the usual strut cum 


wire combination, being rounded above 
with half-circle frames and fairings, and 
having three-ply wood planking of 4 milli- 
metre thickness to the pilot’s seat. Fuse- 
lage longitudinals and struts have sections 
of I-shape, except the vertical struts be- 
hind the pilot’s seat, which are worked 
out round. 

{ The tail-plane is curved to both sides 
and fixed to the body, so that the angle 
of incidence can be varied during the 
flight within the limits + 4.5 deg. and — 
3 deg. To this end the front spar is 
turnable, while the rear spar, with its wir- 
ing, is fixed to a tube, arranged shiftable 
to the body stern post. This tube rests 
with a piece of thread in a gear-nut, again 
resting in the stern-post fixed, yet turn- 
able. 

When the nut is turned from the pilot’s 
seat by means of wheel and cable, the 
tube is displaced upwards or downwards, 
transferring thereby the same manceuvre 
on the rear spar of the tail-plane, and 
thus its angle of incidence changes. 

The elevator hooked to the fixed tail- 
plane partakes in this movement. The 
wires for operating the elevator are led 
through the body and _tail-plane, which 
certainly saves air resistance, yet makes 
twice a 20 deg. direction change of each 
wire necessary. Main and tail-planes are 
equipped with cellon windows, rendering 
a control of the rollers possible. 

The under-carriage shows the normal 
form. The through-running axle rests 
between two auxiliary ones. There is no 
limit of the springing range. 

The tail skid shows an unusual con- 
struction, being arranged turnable behind 
the stern- post and connected with the 
rudder cable by intermediance of springs. 


Three-quarter rear view of the S. E. 
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A brass skid bow is sprung by means of 
two spiral pressure springs which are 
prevented from sideway turning by in- 
serted telescope tubes. 


According to the firm’s sign board the 
Wolseley-Hispano-Suiza engine gave the 
30th August, 1917, on brake 206 hp. = 
203 P.S. at 2005 revolutions. The r.p.m. 
of the four-bladed airscrew is geared 
down in the ratio of 4 to 3. 


The exhaust gas is led behind the pilot's 
seat in two tubes to each side of the body. 
The motor sits so that there is free ac- 
cessibility after removing the bonnet. 
The radiator forms the bow of the body. 


A cover arrangement makes it possible 
to uncover the body about half way from 
the pilot’s seat. 


The main petrol tank of 120 litres’ ca- 
pacity is placed behind the motor on the 
upper fuselage longitudinals. A gravity 
tank of 17 litres capacity is arranged in 
the centre section between the leading 
edge and the main spar. The oil tank of 
a capacity of 14 litres lies cross in the 
engine frame below the rear edge of the 
motor. 


The fuel suffices for a flight of about 
two hours’ duration. 

Following instruments are arranged in 
the pilot’s seat: 


To right: A box for the light pistols; a 
contact breaker for the self-starter; a 
contact breaker for the two magnetos; a 
triple led cock for the gravity and pressure 
petrol; a triple led cock for the hand and 
motor air-pump; a thermometer for the 
water of the radiator; the petrol gauge 
placed on the back side of the main tank, 
and a manometer for air-pressure. 

To left: Gas lever; lever for regulation 
of the gas in altitude flights; lever for 
operating the radiator blinds, clip for 
three light cartridges. On the bottom is 
further arranged a hand-pump for the 
hydraulic machine-gun gear; two boxes 
for drums for the movable machine-gun 
and the self-starter. 

A square windshield of Triplex glass is 
placed in front of the pilot’s seat. Be- 
hind it a box is arranged in a queer posi- 
tion to the body with access from outside. 

The fixed Vickers’ machine-gun lies to 
left of the pilot inside the body fabric. 
The cartridge girdle is of metal. The 
firing of the machine-gun takes place hy- 
draulically by means of a control arrange- 
ment, placed in front of the motor and 
connected with the machine-gun through 
a copper main, as well as driven from the 
air screw by a gear set. The firing lever 
sits on the stick. 

On the bow-shaped iron band lying on 
the centre section rests a Lewis gun, 
which can be pulled down during the 
flight to permit vertical firing. 

The empty weight of the aeroplane was 
worked out at 706 kilos, distributed as 
follows: 


Tail plane incidence gear of the S.E, 


[Silos 
Ens inel as ee ec aisles 225.0 
Exhatistcollectionseneecrre eee 12.0 
Selif=stanterewienccser scene. 3.6 
Radiator Sysstat ae 23.8 
Radiatomiwates eee eee retreat 31.0 
AMIN GSChEWeeeNoricreeccinzen ec 26.6 
Main petrol tank..............- 17.8 
Gravity petrol tank............ 6.5 
@ilitank eee cce eee ereiene ern 3.9 
Motor equipment............... 6.4 
Body with seat and plate covers 151.0 
Tail-plane angle of incidence 
change arrangement......... 1.9 
lUndermicarniaces sree aeee 40.8 
Wat leskid ee epee eet yeas a7 
Pilotage arrangement.......... 5.4 
Planes with wiring............ 112.2 


Rear view of the British S. E. biplane 


Vertical and horizontal wiring.. 21.0 

Body equipmentaenera seen 14.0 
706.0 

The fuel weight amounts with fully 


loaded tanks to 111 kilos, so that the total 
useful load can be calculated at 250 kilos, 
the total weight working thus out at 956 
kilos: 


956 
The load of the planes is thus: 
22.8 
= 42 kilos per square metre. 
956 
The performance load is then: —— 
200 


= 4.78 kilos per horse-power. 


eo 


Lieut. Fonch Credited with 49 Huns 
Paris.—Lieutenant Rene Fonch is now credited 
officially with having brought down forty-nine 
German machines. 


Aero Mail Service Improves 


Washington.—A reduction in the delays in the 
aero mail-service between Washington and New 
York, is shown in a report of the Post Office 
Department, issued on June 30th. 

ut of twenty-four flights to New York since 
June 1, the mail arrived on thirteen days before 
3 P. M. Nine trips were finished before 4 P. M. 
and only twice was the mail later than 4 P. M. 
in arriving. 


Canadian Aero Mail Started 


An aero mail service between Toronto and 
Montreal, Canada, was inaugurated the week 


commencing June 24th, when fliers from the 
Royal Air Force left Toronto for Montreal 
with about one hundred pounds of mail matter. 
It is expected that other routes will be started 
in the near future. The flying time between 
Toronto and Montreal will be about three hours. 


Assigned to “Archies” 


According to Special Order No. 143 issued at 
Washington the following officers are assigned 
to anti-aircraft batteries: Capts. J. H. Babbitt, 
H. F. Grimm, D. I. Piper, Lieut. G. A. Wilson 
and 2nd Lieuts. L. J. Buck, J. V. Collis, E. P. 
Jolls. 


Representative La Guardia, now a Captain in 
the American aviation force operating in Italy, 
cabled Representative Siegel, of New York, that 
he expected to be back in Washington by the 
first of October. 


Aeroplane for Artillery Co-operation 
Camp Dix, Wrightstown, N. J.—The camp’s 
first aeroplanes have arrived and will be put to 
use at once. One has been assigned to a Signal 
Corps company and will be equipped with wire- 
less and used in the artillery manoeuvres. 


Personal Pars 


Frank A. Hayes has been promoted to the posi- 
tion of chief engineer of the aircraft division of 
Willys-Overland, Ltd., Toronto, Canada. He 
joined the organization last year, and prior to 
that was associated with the Cadillac Motor Car 


0. 
T. E. A. Barthel, formerly general manager of 
the King Motor Car Co., Detroit, has become 
associated with the Curtiss Aeroplane & Motor 
Corp., Buffalo, and his duties will, have to do 
with the finances of the corporation. 
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STEEL TUBES, TUBE MANIPULATION, AND TUBULAR 
STRUCTURES FOR AIRCRAFT* 


By W. W. HACKETT and A. G. HACKETT, of Oldbury, Birmingham 


from June 24th issue) 


in Aircraft Construction 


(Continued 
Tubular Joints 


Generally speaking, structural work for air- 
craft purposes is to-day carried out by means of 
sockets placed in suitable positions and arranged 
to receive the ends of the various tubular cross- 
members and bracings. These tubes and sockets 
are connected in three or four ways—namely, 
by brazing, by silver-soldering, and by soft-sol- 
dering. 

Sometimes the sockets or lugs are dispensed 
with, in which case the cross-tubes are mitred 
and welded direct to the main tube. 

The latter method is not advisable except in 
very rare instances, as any operation involving 
great heat is dangerous, owing to the weakening 


which results from the annealing or perhaps 
burning ot the steel. 
Ano-her method is sometimes’ employed in 


which the cross-bracings are connected by means 
of a hinge joint to a sleeve on the main tube. 


It will be useful to give the results of 
some comparative tests made on these various 
methods of jointing tubular structures, but be- 
fore doing so we would remark that, in a paper 
like this, only the fringe of the subject can be 
touched. Everyone who is in any way connected 
with the practical side of aeronautical construc- 
tion will readily call to mind many other types 
of joints, each designed for a special purpose or 
to overcome a constructional difficulty. 

Speaking from an experience of at least eight 
years, in which we have been in touch with air- 
craft construction and design, we have met with 
a surpr.sing amount of fluc.uation in the respec- 
tive popularity of soldering, brazing, welding, etc., 
for s.eel tube work, all these methods having 
been ruled out in turn only again to find favor 
in certain quarters. This is partly due to the 
fact that machines® designed by private manu- 
facturers have been brought into great popular- 
ity and the methods and designs of such makers 
adopted. 

We have seen welding carried almost to excess 
and then almost abolished. Brazing has been 
boomed and then decried, and _ soft-soldering 
substituted for it—with a different type of lug 
or joint to allow for the rescued strength of the 
flux. This again has been deemed unsafe, and 
silver-soldering, or hard-soldering, has risen into 
prominence, and to-day one hardly knows which 
type really is the popular one, as on the machines 
now being built lise war purposes all styles and 
types of jointing may be found. 

One has to realize that in all these methods 
the human element comes much into play. For 
instance, it is possible so to weld a joint that 
it appears to be sound, yet it may be a ‘“‘fake’”’— 
metal being merely laid on and not fused with 
the surrounding pars. Or, again, the welded 
joint may be Road thus causing a dangerous 
weakening. 


Similarly with brazing, it is possible with care 
to make a fine type of joint, but the probability 
is that in a certain percentage of cases over- 
heating will take place and failure result. 

We will now*deal with the results of a few 
experiments recently carried out on certain of 
these types of joints. 


Soft-Soldered Joints 


Let us take soft-soldering first. In all cases 
the tests were made with a soft-solder composed 
of 60 per cent. tin and 40 per cent. lead—using 
“Fluxite” or some similar article as a flux. 


Tubes of various gauges were tried, but up to 


a certain point the strength of the soldered 
joint was such that the tube failed in tension 
without the joint giving way. 

The strength of a soldered joint is much 


greater than it is generally supposed to be, and 


trom experiments carried out, the clearance or 
thickness of the soldering material does not, 
between the limits of .001 in. and .008 in., make 

that 


much difference, but for any bomponents 
can be guaranteed to size we woulc 
as “thin’’ a joint as possible. 


A striking example of a strong joint of the 
type just referred to was then given. The test 
on this joint was carried out in order to prove 
to the satisfaction of inspectors that the stipu- 
lated minimum clearance of .005 in. on the diam- 
eter was not necessary. In this particular case 
the elevator lever was held stationary while a 
torsional load was exerted on the tube. The 
result speaks for itself. 


One of the chief arguments against the use of 
soft solder is the reduction in strength resulting 
from vibration, it being claimed that this form 


recommend 


*Paper read before the Aeronautical Society on 
May 2, 1918. 


of joint will not sustain a vibratory load nor a 
series of shocks. This may sometimes be right, 
but even under these conditions a very satistac- 
tory result can be obtained if the sweating is 
done thoroughly and well, and added strength 
is given if the joint be “pegged.” 


Tests on Soldered Joints 


The writer recently carried out some experi- 
ments on what may be termed a ““Tup-testing ma- 
chine” for soldered and brazed joints. The ris- 
ing and falling tup is actuated by a bell crank 
lever, worked by a “‘sudden-drop” cam _ rotating 
in the direction of the arrow. The dead load on 
the tup shaft can be varied by means of the 
sliding weight. 

A stafidard drop of 4 ins. was arranged for, 
and the method of making the test piece is 
shown by the enlarged section. 


It was at first thought that the effect of the 
“tup” action would be to quickly rupture the 
jot, but to our great surprise the joint held 
to such an extent that we found it necessary 
during the test to increase the load from 10 lbs. 
to 24 lbs. The following are the details of the 
test: 

Size of tube: 1 in. o/d. by 18-gauge. 

Dep.h in socket (or lap): % in. 

Thickness of solder: .005 in. 

Number of blows: 113,500 with 10 lb. weight 
tup. 

Further number of 
Ib. weight tup. 

At this stage the joint showed signs of giving 
Way, so it was decided to apply a tensile test 
.o see if the repeated blows had in any way 
deteriorated the solder. To our surprise the 
tube did not pull out until a load of 5.2 tons had 
been registered, giving the excellent result of 
3.31 tons per super ac on the solder lining. 


As regards the general results of soldering, the 
following list of tests will give a good idea of 
the strength attainable under proper care and 
supervision. 


blows: 64,000 with 24- 


It may be urged that these results are not a 
fair bass on which to reckon, as they do not 
represent the ordinary work of the average opera- 
tive. In answer, we would say that these re- 
sults were all obtained from test pieces sweated 
by different operatives, in some cases being the 
work of girls with about two monthe’ experience. 


It may be possible to work out a formula to 
arrive at a basis for designers of soft-soldered 
joints, but even here, as in all calculations re- 
lating to structures, other factors have to be 
taken into account. For instance, a joint may be 
quite strong enough if in a l-in. by 20-gauge 
tubular joint the solder reaches to a distance of 
% in., and working on this basis it follows that 
the same distance for a 2-in. diameter tube of the 
same gauge would be correct, but no one would 
be satisfied with this, and would naturally double 


the length of socket to meet the increased 
diameter. 
Generally speaking, it may be taken for 


granted that with ordinary care, and with a good 
quality of soft solder, a joint can always be made 
to withstand a shearing stress of 2% tons per 
super inch on the solder itself—provided (and 
this is the crux of the whole matter) that the 
articles are well tinned and cleaned prior to the 
operation of sweating. 


As regards the apparatus for sweating, differ- 
ent people will have a different choice, but hav- 
ing tried soldering irons, blow-lamps, coal-gas 
jets, and hydrogen flame, we have found that 
the three latter are about equal, and each is 
better than a soldering iron alone, but this 
latter is necessary for finishing in awkward cor- 
ners. Eventually the use of a simple electrical 
device will probably become popular for repeti- 
tion work. 


. Brazing 


As previously mentioned, this means of con- 
nection still has many adherents. There is, how- 
ever, a great disadvantage attached to it, viz., 
the risk of burning the tube owing to the in- 
tense heat necessary. That this burning and 
consequent weakening does take place can be 
easily shown by the results of tests carried out 
by us on a cantilever testing machine. 

The tests were upon tubes which had been 
fixed into sockets and brazed or soft-soldered. 

Another point may be mentioned with regard 
to these tests. In one case the joint was “faked,” 
the tube and socket being left dirty and improper- 
ly tinned in consequence of which the soldered 
joint had no “life.” Even under these condi- 
tions the joint held for 75,130 revolutions, as 
against about 4,000 for the brazed joint. At this 
pont the socket failed, due to the insecure fixing 
of the tube. 


Another peculiar feature of this test was the 
heat generated in the brazed tubes due to the 
constant working of the molecules. The tubes 
commenced to warm up almost immediately, and 
before they broke the temperature of the tubes 
near to the points of fracture (7. e., near the 
socket) was about 120 deg. C, sufficient to cause 
the charring of any adjacent wood, whereas the 
soldered tubes remained quite cool until the 
last few minutes prior to tracture. 


We are quite aware that in many places on 
aircraft structures brazing is permissible and 
good, but where any weakening of a member is 
likely to cause disaster brazing should be care- 
fully avoided. 


Silver-Soldering or Hard-Soldering 


The foregoing remarks as to brazing hardly 
apply to silver-soldering, as by this method a 
strong joint can be obtained without undue heat. 
We are not in a position at the moment to give 
any comparative figures of tests, but we should 
say that from the standpoint of tensile strength, 
silver-soldering is higher than soft-soldering, and 
very near to that of brazing. The heat necessary 
to perform the opera.ion is lower than for braz- 
ing. The heat necessary to perform the opera- 
tion is lower than for brazing, and is not likely 
to weaken any members if reasonable care is 
used. It is, however, a longer process, and the 
mater.al used is very costly. 


Welding 


We may well ask ourselves in these days where 
we should be without some form of autogenous 
welding. The thousand and one articles that are 
built up of sheet metal welded together speak 
for themselves, and make us wonder how we 
ever got on without this useful engineering 
process. 


__ Still, welding has its limits of usefulness, and 
if exceeded danger may be near. 


In the early days of aeronautical engineering 
welding was often used in places and on parts 
where to-day it is “taboo,” and such a method 
as welding tube to tube has dropped to a great 
extent out of favor, having been superseded by 
the more costly but beter and safer engineering 
practice of jointing by means of eiaeninenl or 
built-up tubular sockets, previously referred to. 


Welding—by whatever means it is done—is al- 
ways open to a certain amount of doubt, and 
though there are innumerable cases where this 
doubt as to the strength of a joint is well cov- 
ered for, yet, owing to the hidden nature of the 
defects of welding and the possiblity of burnin 
and oxydisation, present-day designers avoi 
it im any important member of an_ aircraft 
structure. 


A most important rule introduced during re- 
cent years has been the suitable annealing of 
welded joints, and this rule should be adhered to 
whenever possible. Many will have noticed the 
brittleness of a welded joint before annealing or 
normalizing, and the malleability of the same 
afterwards. 


On this point the writers have discovered with- 
in the last few months a rather strange fact. 
We had occasion recently to make up some small 
lugs, from which it mile be seen that a certain 
amount of shortening took place as the result 
of the welding on of the arm. We have since 
noticed this hortening in other tubes, some of 
quite considerable length, where various fittings 
have been welded on at intervals, and so far 
we have not arrived at a satisfactory explanation. 


For the sake of any who may not have been 
able to carry out their own tests on welded 
joints, it may be helpful if we here give the re- 
sults of some experiments we have made. — 

The easiest method of welding is the butt 
joint—i. e., when two tubes are placed end to 
end and joined together to form one length or 
mitred together form one piece. In such a case 
the surfaces to be welded are readily accessible, 
and the flame has freedom for doing its work. 


A more difficult type of welding is that neces- 
sary when one tube has to be mitred to the out- 
side of another tube, as when forming a “T” 
lug. In this case the easily melted end of the 
one tube has to be united to the outside surface 
of the other, and anyone who has had experience 
with welding will know how much more difficult 
it is to attack the hard outside skin of a tube or 
sheet than it is the edge. 


In order to prove this point we carried out 
tests on tubes measuring 1 in. outside diameter 
by 20-gauge and 1 in. outside diameter by 16- 
gauge—some being butt-welded and others having 
an interposed tube of about the same diameter, 
to which the end of each tube was welded. 

Comparative tests were made on a cantilever 


4 


| 
| 


_ other. 
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tube joined to the main member by welding, and 
a similar type of loading was also tested for a 
lug, with the tube fixed in place by welding. 
The following were the results: 


Welded direct to tube........ .. 335 lbs 
Welded into socket ..... 


Welding is often harshly criticised as regards 
its ability to withstand vibration, but even in 
this respect we have found striking instances 
where the tube has broken before the joint. 

Some time ago we tried an intermittent shock 
and vibratory test on a machine. This machine 
gave a series of vibrations to the tube, the 
blows due to the “peg-cam” being 1,400 per 
minute... In some cases the tube broke off with- 
out the welded joint suffering in any appreciable 
manner. oP 

As regards welding of any descrip-ion to be 
done on tubing, we ab not advocate the use of 
fubing made from steel too high in carbon. A 
low carbon steel gives the better result, and it 
is also most essential that the phosphorus con- 
tent of both tube and welding wire shall be low. 

Wherever possible we would suggest that the 
welding on of hinges and sockets to a main 
spar or post be avoided. To slot a tube or soften 
it by welding is unwise, and in place of any 
fixtures that at present demand such operations 
we recommend a sweated and pegged fitting. 

Some experiments were carried out by our 
company in order to convince some of our 
friends of the advisability of following the 
course we have suggested. In one case it will 
be seen that a wiring lug is fixed on a main 
Spar by welding, and in the other by sweating 


and pegging. Alternating tests on these tubes 
gave the following results: 
Widigladl eases coutaneameaede 5,190 revs. 
Switgaacl ssasposeupanaoouu 8,800 “ 


Rust Prevention 


One further point remains to be mentioned. 
Tt is well known that a long life for any modern 
aeroplane is mot expected. The present neces- 
sary wastage in aircraft is such that the ques- 
tion of internal rust and corrosion of the steel 
work is not of serious moment. The time is com- 
‘ing, however, when such matters will have to be 
seriously considered. For any post-war machines 
—especially if designed for general passenger 
traffic—the question of the length of life of all 
parts will be one of primary importance. Many 
experiments have been carried out in this coun- 
try with this end in view, but nothing definite 
has~ been reached. i 

We have experimented with two or three 
methods of preserving from rust and corrosion, 
with fairly satisfactory results, and in the case 
of airship framework, subject as it is to salt- 
water influence, we have used with fa.r success 
the “‘cosletising’’ process. 

_ For ewerea work, such as rudder and fin 
frames, we have instituted at our works a thor- 
ough system of washing and brushing in hot 
soda water to remove all traces of the fluxite or 
the flux, and we think this is most essential. 

In conclusion, we would say that “the last 
word” in tubes and tubular structures has not 
by any means yet been spoken. With the in- 
crease in the size of machines, the constant and 
ever-increasing shortage of seasoned timber, the 
extended use of machines in fu‘ure years in hot 
climates, with all the climatic effects on timber, 


the “all-steel’” machine will undoubtedly soon 
quently the subject of tubes and tubular con- 
Siruction assumes increasing importance. We 


all have much to learn on this subject, and we 
trust that this paper will prove of mutual bene- 
fit and help forward in some way the science of 
aeronautics and the good of the community: at 
large. 


Discussion 


Captain Philpott said the subject of the paper 
was one of which they wanted to know a good 
deal. He was extremely interested in Mr. 
Hackett’s remarks about the nickel chrome har- 
dened tubes, which became brittle when subjected 
to pickling in acid. Did the authors get any ex- 
planation why that occurred? He had tried to 
trace the cause of that trouble and made one 
or two tests, and it seemed likely that the 
trouble was due to hydrogen getting into the 
steel during the pickling process. In trying to 
get some evidence in support of some rich 
proposition, a number of pieces of steel were 
inserted in hydrochloric acid, and afterwards the 
pieces of steel were boiled in water, above which 
gas collected which exploded when flame was 
applied to it. Had the authors tried to solve 
the question why nickel-chrome steel was ren- 
dered brittle by pickling? With regard to the 
double tube—one tube inside the other—which 
was tested, he believed it was a fatigue test— 
i. e., the rotary volar test. It looked as though 
the test piece might act similarly to carriage 
springs, which were subjected to an alternation 
of stresses during their life and lasted a long 
time. Before feeling that that was satisfactory 
he would like to see how the stress was calcu- 
lated. It was not easy to calculate the stress of 
one tube inside another when it was subjécted 
to a bending operation. An assumption must be 
made of the pressures between one tube and the 
He would have felt happier in discussing 


Hite Ges tests if he had seen the results before- 
and. 

Captain Smith said Mr. Hackett suggested that 
the reduction of mild steel tubes was. about 1%4- 
gauge per draw, and the reduction of the nickel 
chrome steel about half that. The difference in 
gauge varied as the actual gauge thickness. Was 
that reduction considered as an average value, 
or was that taken irrespective of the gauge to 
be reduced? The figures of the alternating stress 
tests appeared to show that there was a small 
amount of torsional breakage. It appeared to 
him that there was a certain amount of torsional 
stress set up during the revolution of the speci- 
men, which might be due to a certain amount of 
lag of the load. He thought Mr. Hackett sug- 
gested that the cold drawing hardened the out- 
side more than the inside of the tube. In his 
opinion that had been well shown in connection 
wih the cold drawing of a mild steel bar. An 
important point which was clearly shown was 
the fact of the distinction between the brazed and 
the soft-soldered joints. Those experiments were 
worth while developing, and if the results arrived 
at with them were true it was a big point which 
should be watched. 

Mr. C. W. Meredith said the difficulty in using 
soft-soldered joints was that the outside diameter 
of the tube was not uniform. A lug made up from 
a turned forging varied up to 1/64-in. diameter. 
Of course, that might not apply to all manufac- 
turers of s‘eel tubes, but the outside diameter 
varied so much that it made it very difficult to 
soft-solder. One usually asked a man to braze a 
joint because one had more confidence in brazing. 

Second Lieutenant Shaw said a point of inter- 
est in connection with tubes was that that more 
care should be given to the selection of mate- 
rial. While two materials might give exactly 
identical strength-over-weight values, one mate- 
rial might be denser than the other, in which 
case the discerning engineering would employ 
the denser material rather than the lighter, be- 
cause it would have a smaller surface and take 
up less room. 


Mr. G. I. Price said he was very interested in 
the samples of bent tubes shown. Could the 
authors give any information concerning the right 
means of determining the line that existed be- 
tween the inner and outer radius of a bent tube 
that did not change in length. during the bend- 
ing process? The thickening of the inside of 
the bend was presumably equal to the thinning 
of ithe outside. He believed that sort of thing 
was generally left to the practical operators in 
the shops, but it seemed to him that it must be 
possible to determine the position of that neutral 
axis Was there a right method of doing so? 

The chairman said the authors gave one analy- 
sis for nickel chrome steel, but did not give any 
de ails as to the care and trouble taken in alter- 
ing the annealing temperatures to meet the 
various analysis. No details were given as to 
the temperatures and times in the heat treatment. 
Ine question of suitable filling for bending was 
mentioned. It would be very valuable, especially 
tor aircraft constructors, to have details in re- 
rard to that, because they ofien attempted to 
bend the tubes themselves, and they did not 
always succeed. He asked both these questions 
for the benefit of the user rather than from ihe 
manutacturer’s point of view. One thing that 
struck him very much was the ingenuity and the 
multiplicity of the testing machines that had 
been used, and the amount of ‘‘meat’’—if he 
might use the expression—in the tests results 
obtained was something colossal. He knew what 
it meant to produce such an enormous number 
of figures as had been produced by the authors, 
who had given a large number of comparative 
tests of tubes, and tubes in fittings. He would 
like to know whether those tests were made with 
pieces of tube all cut up the same length or 
lengths of tube all made at the same time with 
the same analysis, and so forth. No doubt the 
figures were valuable, but he would like to see 
some of those tests correlated with analysis fig- 
ures and with the usual test results that were 
included in the ordinary specifications. With re- 
gard to welding, he was glad such strong expres- 
sons of opinion had been put forward by the 
authors on that subject, as it was one of the 
most difficult they had to face. He always had 
cold feet when he had to look at a weld. Had 
the authors had any special difficulty in regard 
to welding, and what precautions did they take 
with alloy steels? They mentioned that low- 
carbon steel and straight-carbon steel was_pre- 
ferable. He would like to know their experience 
with high nickels, high chrome, low nickel, 
medium nickel chrome and medium carbons. 


Reply 


Mr. W. W. Hackett said, in reference to Cap- 
tain Philpott’s remarks regarding the effect of the 
pckling on chrome nickel tubes that had har- 
dened, his explanation coincided with theirs (the 
authors). He asked everyone to avoid it: That 
was what they were out to warn people against. 

Captain Philpott also asked, in regard to 
laminated tubes, how the stresses were worked 
out. They took the strength of two tubes 
32/1,000-in. thick, which was equal to one tube 
of 64/1,000. They took one tube 32/1,000 thick 
and drew it down to another of 32/1,000 thick 
and tested it against a tube of 64/1,000. He 
thought that gave the same resulis as regarded 
its weight. 


‘it had thickened on the other side: 


Captain Smith asked how the reduction of 
gauge was reckoned. They went from 10-gauge 
to betwen 11- and 12-gauge in the particular 
case mentioned. The gauges came down roughly 
in steps as follows: 


7. TERNS oo ac50000 .. 28/1,000 thick 
21 gauges.. - - 32/1,000 2 
20 gauges.. 36/1,000 < 
TOM oaugessep ener eric 40/1,000 “ 


Then they jumped in eight: 


ID ERTS, Soc conDosodeD 48/1,000 thick 
17 gauges 56/1,000 * 
UG FEMS 6c ocanccdcccnes 64/1,000 “ 


Then they jumped to twelves and sixteens, and 
by that method one did not get far wrong. It 
was a fairly good rule to give a gauge and a 
half per draw to ordinary mild steel tubes, and 
half that to chrome nickel tubes. This might be 
thought to indicate that the chrome nickel tube 
was stronger, as it stood the pull with less re- 
duction, but they had had a lot of trouble through 
trying that theory. Someone said in regard to 
soft-soldering there was a variation of 1/64 in 
the size of the tubes. There should not be. 
All his company was expected to allow was 2 
plus of .004 and minus nothing. If they were 
to get 1/64 it would be about twelve times too 
much, and he would certainly complain. A ques- 
tion. was asked about the length ot tube that was 
going to be bent. By measuring round the 
neutral axis—the middle of the tube—one got 
practically the length taken for bending. In the 
ulustration he gave of the bent tube he gave 
figures which he thought showed that it had 
thinned on the one side practically as much as 
By going 
right round the middle of the tube to find out 
the amount required one did not get far wrong. 

Lieutenant-Colonel Bagnall-Wild asked about 
the annealing temperatures. -For the mild steel 
the temperature was 650° to 750°. It was best 
either to go above those temperatures or keep 
under them in the working. The safest way, as 
a rule, was to keep under. They-got a more uni- 
form result before the last drawing, and if a 
temperature of about 850° was got by close 
annealing that was the ‘temperature of the tube 
The period must be according to the thickness of 
the tube. Take 18-gauge—about normal ihickness 
—that was given about 25 minutes, 10-gauge 4U 
to 45 minutes, and 20-gauge 15 to 20 minutes. 
Various things were used for filling before bend- 
ing. Lead was one and resin another, but resin 
should always be used ina fireproof building. Ic 
was one the easiest and cheapest things to bend 
with, but there would be trouble unléss it were 
done in a proper building. If filling were not 
used a special mandrel must be made, which was 
very expensive. The test pieces described were 
on every occasion taken off the same piece of 
tube. They (the authors) had not set out to 
prove a theory, but to let the test pieces prove the 
case. A length of tube was ‘cut up and_ the 
pieces to test were taken in a fair and reliable 
way. If anyone would like the tests carried out 
again it might be worth while, and they were 
quite willing to go on and take any test the 
members otf the society wished them to take. 
With regard to the tensile testing, each batch 
of tubes had a number of tests carried out by 
means of tensile testing, flattening and crushing. 
The crush.ng tests used were some of those 
taken from the Aircraft Inspection Department. 
With the heat trea ment given at their works 
they got not more than % per cent. of rejections 
from any causes. He thought the correlation of 
their tests wih the tensile tests one got in the 
normal work was given in some of the charts. 
Cn all the charts the tensile tests and elonga- 
tion were given. 

Mr. A. G. Hackett said, in regard to Captain 
Smith’s ques‘ion, there was very little torsion 
effect on the alternating machine. When the 
machine was in operation the tube was practically 
in alignment with the machine spindle. It it were 
carried round by the torsion effort it would 
carry out of line. Sometimes it wobbled, and 
they had to rush to stop it. By putting the 
weights on too quickly and setting up vibration 
harm was apt to be done without proving any- 
thing: The case put forward by Mr. Harold 
Smith presented no difficuliy. The bending of 
two pipes which had been shown on the screen, 
and which were streamline tubing 2 in. by 
1 in., or probably more, gave very little difficulty 
when proper tools were used.’ They had now 
in hand the bending of a 6-in. by 2%%4-in. tube, 
streamlined on the flat. In ordering tubes for 
bends it was usual to allow a little over and cut 
to the right size after bending, otherwise one 
would not get the accuracy the A.I.D. expected. 
No doubt many of those present had found, as 
he had done, that in trying to bend annealed 
tubing, say 1 in., 20 or 22 gauges,.it puckered. 
It was better to bend it in a slightly harder 
condition and anneal it down afterwards. It 
was impossible to bend it properly if it had been 
annealed too far. That point should be brough: 
more in front of contractors who had to deal 
with tubular bends. With regard to the point 
raised by the chairman as to filling for bend ng, 
with a close-wound spring of suitable strength a 
small bend could be got, and to avoid any chance 
of buckling or breaking the spring could be 
twisted in and twisted out again, and good re- 
sul s could be obtained. But for anything past 
a certain angle it was not a practical proposition. 
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AVAL aio MILITARY 2 


AAD—Assigned to active duty. 
ADO—Report to Aviation Supply Depot, Day- 


ton, Ohio. 

ADT—Report to Aviation Supply Depot, Dal- 
las, Texas. 

AFO—Report to Aviation Supply Depot, Fair- 
field, O. 

AGC—Report to Aviation Supply Depot, 
Garden City, L. L., Y. 

AHT—Report to ‘Aerial Gunnery School, 
Haustont Texas. a as : 

ALF—Report to Camp Alfred Vail, Little 
Silver, N. J. 

AMV—Report to Aviation General Supply 
Depot, Morrison, Va. 

AOV—Re act to School for Aerial Observers, 
ampton, Va. ; 
APR—Report to School of Aerial Photog- 

raphy, Rochester, N. Y. 
ARV—Report to Aviation Supply Depot, Rich- 
mond, Va. 


ASM—Report to Aviation Mechanics’ Training 
School, St. Paul, Minn. 

BFT—Report to Barron’ Field, Fort Worth, 
Texas. 

BRN—Re oN Bakers Field, 


BST—Re ort to Brooks Field, San Antonio, 


to Rochester, 


CAF—Report to Carlstrom Field, Arcadia, Fla. 
CAP—Commissioned as Captain, Aviation Sec- 


tion, Signal Corps. 

CDT—Report to Awiations Concentration Camp, 
Dallas, Texas. 

CFT—Report to Carruthers Field, Fort Worth, 
Texas. 


CGC—Report to Aviation Concentration Camp, 
Garden City, L. I NaYe 

CGS—Report to aeaon Concentration Camp, 

reenville (C 

CIT-—Report to Ratio School, Carnegie In- 
stitute of Technology, Pittsburgh, Pa. 

CJS—Report to Camp Jackson, Columbia, S. C. 

CJW—Report to Camp John Wise, San An- 
tonio, Texas. 

CLR—Commissioned as Colonel, Aviation Sec- 
tion, Signal imesaewe Corps. 
CMV—Report to Aviation Concentration Camp, 

Moctison: Va. 
CPR—Commissioned as Captain, Aviation Sec- 


tion, Signal Reserve Corps. 
CRI—Report to Chanute Field, Rantoul, IIl. 
CSO—Report to ae Chief Signal Officer, "Wash. 
ington, 
CUI—Report to School of Military _Aero- 
oe) Cornell University, Ithaca, 
CWT—Report to Call Field, Wichita Falls, 
Texas 


DAF—Report to Dorr Field, Arcadia, Fla. 
DAP—Report to Director of Aircraft Produc- 
tion, Washington, D. 

DIK—Report to Camp Dick, Dallas, Tex. 
D1IS—Honorably discharged from service. 
DMA—Report to Director of MilitaryAero- 
nautics, Washington, D. C. 
FLA—Report to Eberts Field, Loanoke, Ark. 
EOT—Report to Ellington Field, Olcott, Texas. 


Special Orders Nos. 135 to 141, Inclusive 
A 
Allen, Graff. RA Coots bos 
Anderson, Milton Stanton 
Apelt, Carl P. Ba a 
Abernathy, Claude S 
Albright, John Wilson. . 
Addington, Edward P.. 
Andrews, Searle Earnhart 
Allen, George E... 
Archer, Cecil E..... 
Aubuchon, Joseph M... 
Ammell, Roy W.... 
Avera, John W........ i 
iN siGiGh, [DGS ISSR a agoredadbooobdo 505000 TET 
Alexandre, James ‘He : 
Austin, Harold Russell. SLR; FOB 
ifentee Mionton mba os lcci: (ics =icis.\etaiersterminerets SBI 
INE, YALE ESanacedsdoosabenmscosdenccs phoay 
Ayers, Verne U.... CAF 
Arnolds Geongem Niemi stele cic eye acs s/a)siedaietals TFT 


Key to Abbreviations 


FLR—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Reserve Corps. 

FLT—Commissioned as First Lieutenant, Avia- 
tion Section, Signal Corps. 

FOB—Report to Fort Omaha Balloon School, 
Omaha, Neb. 

FRF—On duty requiring regular and frequent 
aerial flights. 

FSO—Report to Fort Sili School for Aerial 
Observers, Fort Sill, Okla. 

GIT—Report to School of der 
tics, Geoxgia) Institute of Te 
Augusta, 

GLC—Re ge to Gerstner Field, Lake Charles, 


HHN—Report oo Hazelhurst Field, Mineola, 


Aeronau- 
chnology, 


TMA—Rated as ee Military Aviator. 
JRC—Report to Jackson Field, Riverside, Cal. 
KST—Report to Kelly Field, So. San Antonio, 
ex. When specified in the order, 
the number of the field is given in 
parentheses) 
LDT—Report to Love Field, Dallas, Tex. 
LHV—Report to Langley Field, Dallas, Tex. 
MAC—Report to March Field, Allesandro, Cal. 
MAJ—Commissioned as Major, Aviation Sec- 
tion, Signal Corps. 
LES to Mather 


al. 
MDO—Report to McCook Field, Dayton, Ohio. 
MIT—Report to School of Military Aeronau- 
tics, Massachusetts Institute of Tech- 
nology, Boston, Mass. 
MJR—Commissioned as Major, Aviation Sec- 
tion, Signal Reserve Corps. 
MSC—Report to Radio School, Maryland State 
Agricultural College, College Park, Md. 
OSU—Report to School of Military Aeronau- 
tics, Ohio State University, Colum 
bus, Ohio. 
PFO—Report to Post Field, Fort Sill, Okla. 
PMT—Report to Park Field, Millington, Tenn. 
PUP—Report to School of Military _Aeronau- 
tics, Princeton University, Princeton, 


Field, Sacramento, 


PWM—Report to Payne Field, West Point, 
iss. 
REL—Relieved from present duty. 


RSD—Re ae to Rockwell Field, San Diego, 
al. 


RTR—Retransferred to organization attached 


to previous assignment to aviation 
duty. 


RWT—Report to Rich Field, Waco, Tex. 
SBI—Report to Scott Field, Belleville, Ill. 
SAG—Report to Souther Field, Americus, Ga. 
SGS—Report to Camp Sevier, Greenville, S. C. 


SLR—Commissioned as Second Lieutenant, 
Aviation Section, Signal Reserve 
Corps. 

SLT—Commissioned as Second Lieutenant, 
Aviation Section, Signal Corps. 

SMM—Report to Selfridge Field, Mount 


Clemens, Mich. 


Arnold, Ivan Thomas Senos sco e ses TEM 

Allen, Leon Byron................SLR: Note 4 

Adams, Lawrence Russell. . -SLR; Note 5 
B 

Buchanan, Thomas Shirley. SLR; PMT 

Baker, Edwin D. 

Brush, Oliver G. 

Bartholf, John C 

Brown, Clinton Gidding R: 

Booker, JohniiMarshall jess sees ab R; MAT 

Batidon, wonky... ee eee FRE 

Blackburn bloyd ie) cee eee FRE 

Bartlett pe lmetmeyen tec. 5 4 eee FRF 

IBTeWET; OS COLt Uuatemist ee ia eee Q 

Barrett, Clement 

Baldwin, Robert 

Balkman, Herbert H FR 

Braymen, Kenneth ‘Currie....... SLR; KST 

Bradley, Timothy Whitelaw SLR; RWT 

Breese; “ChintonitS zs s. 2). beeen SLR; DIK 

BelljeAlonzowg l= .c\.0.rt...\o erase EOT 


SRC—Report to Columbia School for Radio 
Officers, New York City. 

TFT—Report to Taliaferro Field, Fort Worth, 
exas. (When specified’ in the order, 
the number of the field is given in 
parentheses) 

TMA—Report to Taylor Field, Montgomery, 


Ala 
UCB—Report to School of Military Aeronau- 
Be University of California, Berke- 


ley, Cal. 
UIU—Report to School of Military Aeronau- 
tics, University of Illinois, Urbana, III. 
UTA—Report to School of Military Aeronau- 


tics, University of Texas, Austin, Tex. 
VEW rem to Vancouver Barracks, Wash- 
WAC—Rey eee to Aviation Concentration Camp, 


aco, Tex. 
WCS—Wire 4 the Chief Signal Officer upon 
arriva. 
WDM—Wire, Director of Military Aeronaut- 
ics, upon arrival. 
WFO—Report to Wilbur Wright Field, Fair- 
field, Ohio. 


Note 1—Report to points named in order 
mentioned for temporary duty. 

Note 2—Report to Finance Manager, Air- 
craft Production, 870 Woodward Bldg., De- 
troit, Mich. 

Note 3— Report to Col. J. G. Vincent, Mutual 
Bldg., Dayton, Ohio. 

Note 4—Report to Swissville, Pa. 

Note 5—Report to District Manager of 
Equipment, Chicago, IIL. 

Note 6—Report to Major Hall, Dayton, Ohio. 

Note 7—Report to District Manager of Pro- 
duction, 1836 Euclid Ave., Cleveland, Ohio. 

Note 8—Report to Sturtevant Aeroplane Cor- 
poration, Boston, Mass. 

Note 9—Report to Capt F. C. Bahr, Spring- 
wells, Detroit, Mich. 
_ Note 10—Report 


to District Manager of 
Nate a Buffalo, N. Y. 
ote 11—Report to War Prison Barracks, 
No. 2, Fort Oglethorpe, Ga. 

Note 12—Report to O. i/e Production Bu- 
reau Aircraft Production, Dayton, Ohio. 
Note 13—Report to Radio School, Univer- 
sity of Texas, Austin, Texas. 

Note 14—Report to Finance Dept., Packard 
Motor Car Co., Detroit, Mich. 

Note 15—Report to Camp Alfred Vail, Little 
Silver, N. J. 

Note 16—Report to Capt. M. H. Grace, 480 
Lexington Ave., New York City. 

Note 17—Report to Fort Kamehameha, Hon- 
olulu, Hawaii. 

Note 18—Report to Capt. P. B. Holmes, 870 
Woodward Ave., Detroit, Mich. 


Note 19—Report to District Manager of 
Equipment, 870 Woodward Ave., Detroit, Mich. 

Note 20—Report to Edgewood Arsenal, 
Edgewood, Md. 


Note 21—Report to Cooperstown, 


NEES; 
wire D. M. A. 


and 
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Breckon, Leslie S 

Burge, Kemp Sie fs aus, ateteies=.5, 5, cdnerseyormeehe erate LHV 
Biersdorf, Frederick W 

Buser,.. Albert. sia peptone eee 
Barr,/ (Georges Dipemcwnee cee 

Bell, Charles Frank. 

Belt, William SoS. | a IRE AAD 
Brainerd, Walter Melville.......... SLR; KST 
Buckland, William Eaton......---~ SLR; RWT 
Burrows, Frank Herbert............ SLR; EOT 
Bracketty WRovials)lea emi cies ioici eres eee VBW 
Bates; “John: (Ewe tty seit: vc ee eee ee WFO 
Brants;, Harry dent tec ne WFO 
Berrien, Chauncey Leonard......... SLR; DAP 
Beck, VernonsSio eee ee SLR; PMT 
Baker, Robertseh cose sci pee WwW 
Blackmer, Lawrence M.............. WFO 
Bruch;” Russells cece eee WFO 
Batley; ‘LonsGe ee WFO 


Brodrick, William J. H. 
Barnes, Dwight lon ddan 
Booth, Harold W.. 
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inirmeai, (Ginga MY osooconacassosdeoo0ue WEO 
Backus, Charles F... 2 
lates, digmmee Io 56 bAhoos poobnDesSdOUDDD } 

Bidwell, = Robinson E.-..-..........-..-- 

Birmingham, William J 
Batley wyamesuh eer 6 oes mcieieie == 
Bartlett, Charles Owen 
Bishop, Albert Bentley 
Biynn, Lloyd Ross... 
Backus, Charles F., Jr. 
Britton, Ralph Royal. . 


LR; AAD 
SLR; ELA 


Batty, John Hereford............... LR; AAD 
TIES. JOSEMN IPoipbcobueoeeodsccaosccupeabe CAF 
Baal Miarimee Ibeugeshoscasssesooounodone CAF 
BiddeeeDenniSOnwe Micrel ieeiscicr- eels ese DIK 
Leorcii, Jeans Iooocesesecasoeconsnnadee WEO 
Barnard GeorvemyAtiry tice ciiiiciiiea\- TET 
Browning, Russell Tito: itsittisess...--.- TET 
Bearrel, Camiion \Woastesnocoscssaccoo WEO 
Blume GlanencemAte icicle tele leccic see TET 
Iemma Il@REC IN. cconcoocodsncuena0eds TET 
iBatemanwaGeorgemlan serisicccm ine ele cne= TET 
iver, irae’ IPosccoscecouscccn00n0NS TET 
Bramlettewe) amesm lene eerie oie: WFO 
[Barnect ame bilipmeAt nent ieee ciererile ole TFT 
Bird, Emerson Prall................ SLR; RWT 
Baskerville, Ralph Edwin............ SLR; CGC 


Bernard, Clifford Shaffer. 
Brannum, Claude Joseph. : 
Bassett, Bert Van Cickle; coool MLIRe Note 6 
Ball, Leland Herbert.............. SLR; Note 7 
LikvGl, I@ui JESS 6s Seancoseoouae SLR: Note 4 


Cummings, Frank J... . WEO 


Clauss, ere 9 WEO 
(Ceniitity Li? \iio dé capodole coos pee nea Ss DIK 
Churchill, ees Everett..........SLR; RSD 
Campbell, Robert A.......:........ FLT; DIK 
(CampbellSawalteneMio ie seminar: WFO 
Callis, Louis Emmanuel.............. SLR; TFT 
CarrollMPAlfred@eBi nieces clacsc cies FRE; TFT 
(Caron, Craliet Jlosscucuscoonndocssasenod VEW 
(Cas@, ii Wis ogsos cesbeddous aceon EOene BFT 
Caskey, Lorne Lane................ SLR; CGC 
Cattermole, Edward Lowell.......... SLR; CGC 
(Costl Iseyibm 13. .g50ubcoandasouEeon SLR; CGC 
Chalfont, Harvey Odell............SLR; AAD 
CornellMiGeorgeiGrcnne scas feenees SLR; AAD 
ClarkeReiorace smectite 
Currie, Edward William............SLR; RWT 
Cox, Charles Benjamin ‘ ; 
Christian, Ben....... : 

Chester, Andrew E.... : 

Couberly, Lawrence B..............§ 
ClankseWallardeShaweee- neces 
Craig, Howard Arnold..............SLR; CGC 
Crmem, Jemes Wil ococesccososcocceopucds FRE 
Coulforsme Georgeseeeerey ene SLR; CWT 
Childress, Ghanies Visiter, iftocccose SLR; KST 
Gary edward PAremaemec rite nicer ciel CAF 
ColemanteArthureAer aero. PWM 
GhaunceysmGharlesi Gee ee ence eee stoe CAF 
ChaddocksasHomens errr meric cic PWM 
@hancemiPercivalMNiey neces sece oe cee =o PWM 
CooperpelaneweReP ne ry-ie -l-\sinceuie soe PWM 
Cone, Crees JUsecscnovoagpnaceengonga0 PFO 
Clark, Arthur French..............SLR; RSD 
Cole, Harold Lester....... LO LRERSD 


Collier, Henry Latimere LR; AAD 
Collins, Claude Raymond. . ; .SLR; AAD 
ComptonteHowardeeetr een sadness. SLR; AAD 
Colthartwenobertuelrr-ririlebectacitie ielniel- VEW 
COLAC SAS mith Date oe icherersus sapsiel cles: crepes WFO 
(Colitis, iasmo@mcl DWosccocoboscocbaseness WEO 
(Cranmnioyeal, Ieralle leloecooaecgosbeuuoddoUES WEO 
(Cameron, IDA ocoogadousevesonoue cane WFO 
(Colle, DEWEY: Weodoo baoeneodsenoussoacedc WEO 
(Crilehwall, Veli IRosceoncoansseccg0ggondae WFO 
(Cite, Islen@al W.osaccoogecncacpepougooe WFO 
(Case, caymgin 13, oscacocaucdgscocduoeceson FOB 
Chapman, Harold Culver............ SLR; LDT 
Carter, Edward Vivian.............. SLR: RSD 
GraigaeWalliamipWralter- yl sires) = SLR; AAD 
Chaplin, Winthrop Lancelot........ SRL; LDT 
Creshore, John Davenport... .. SLR; EOT 


Cleveland, Waldo Atwood. SLR; LDT 


Cathcart, Donald Guthrie. . .. SLR; FOB 


Crmrcilll, ANNES Is danauscgondsocdDoo0KMoD KST 
(Cone. WOW socsugssseo ; EOT 
Charroin, Arthur Buron 5 KST 
Cunningham, Samuel Davis ; ; RSD 
(Commmoceiny, ANbieal Isaoosdcocecuscn0ode005 CRI 
Coons, Cemill 15 océ5cdacccnc0cdc0napa0n CRI 
(Com, Ame Gidcdt aseeaanu ney SuEcEpooe eas 
Craigie, Karl H 
CltnkAeR ovaeleererer Sichicceeeicciticle aetenr 
Cole, Charles C 
Canfield, Donald Treat...........-. S 
Case, Leland I 
Carrington, George ID po socneanooocoecus cm NML 
(Ceilr, Ikeja (CosocSeo0cossa0poongcdccoge TFT 
Carroll, \WiKilfemn IPs co ooososoooneooneanes CAF 
Cann, Frederick Bowman coo noo mille iS 
Coyle, Frank J.......... -Note 17 
Costello, John Vincent. CPR: Note 3 
Caulfield, Sydney W..... 2 -DAP 
Cunningham, Robert Howe........ FLR; Note 2 
D 
Demi, Iullei Ssscnceoogancacncds SLR; AAD 
Dreyfuss, Albert M........--.-..--..---. FRE 
Dh, Wines Wesccsocansosaceccngooned MAC 
Dimond, Frank Joseph.............. SLR; CGC 
Dorland, Orex@e IWssosoccnoeadga05000000 JMA 
Delashmutt, lEIIny “io soanaggs0ce00000000 DIK 


Denna Wiles! U\oossesangcoc0s 20bde0n0500 DIK 


Dear, AMIE SS sss,scanesepcnpoosedc WAIN, kit, Wierda Gocoodscadocacadae EOT; FRE 
IDosdis, Wilken ib, Io ccsonecssacascus000 DIK Fay, George Herbert SLR: LDT 
Davis) Chnwnwereee en ace oc ees FRF Foss, George A CAF 
Doherty, Chester Gochraneee eee SR KS Fidler, Charles 5 
LDYeGOr, Iara! IN oobeoosussouuoonoeecon PFO Frankfort, Frederick 

Dorian, IEA. JOE ASH moe c SAO Oe ORG CAF Fowler, Lester 

Davidson, Carleton Fred............SLR; PMT Fester, William C... BRU ee SEE Ps 
Dickey, Edward K C Mreemansy Chanlesminrr eee ettecrr tlre rerer. PFO 
Dyche, Justin K..... . 5 BoD Farrell, John Bryan....... 2 R; RSD 
Doty, David E. 5 baud Foreman, Carroll Leonard...... R; EOT 
Duncan, John Cocos ae ; § BarrcloughyeRichardimeleeet tr t-rrere teeter WFO 
WereGl, tian IK ncooopnacsa0gean00ca00C NV FE Hulmerse Raymond liyeteleri cers etretel tiers k= FOB 
Daniels, William C aig, Way Wsscocconogacvc00s0ce00000 WEO 
Doolittle, James H Ioats,  Iblerssy | Woosondoodsonasagss0sendu0 arin 
Duke, John Flavel Slaughter GIy CEG IP YraggoceoosenccanvsaG06 CRI 
Duke, Daniel Fitzgerald............S MiGs INTESGIT INo ough ccodsso0csccc5 3 
Dewey, RobecterACeE reer te eee Frierson, Samuel G 

Dana, Deane yatta toe ele an oepeceekoeie Mraser manWialteroeee eee eerie S 
DaleyamWialten tree er rene nnn FO Frink, George Willis 

Davis, Kenneth Mi. o 5 oii 0ii 262) 

Drath, Louis Herman.............. SLR; KST G 

DeLashmutt, Harry Algern........ “SLR: LDT Gallup, Burton Augustus............ SLR; ELA 
DicksPeddiesmawalliatamsme eect SBI Goodsell, Ogden Maxwell.......... SLR; EOT 
Darlington wehran keener aera Gilder, Rodman..... DMA; SRC; WLM; ‘Note 1 
IDGAGE, NOMA I3,405¢5s006000a00be0daeuaeD GreenenelewheAceneerieiiniiceririaieiricicn DIK 
Dvorak neon wha er pn ce corey culoen i (GUE, Regie rGl IWesossacdoccdoocdbo00n00500 
DeWioresekKennethmleeetensteneecnnion reer Gilleth@aiRobertasereece eee eee 
Donnelly, Clarence E... Nae Goldthwaite, Joel A 


Daniell, Sidney S.... 
Duncan, Floyd R.. 
Dietrich, Richard H. 


Graham, Audrey W.. 
Graham, Harland B. 
Gilman, Max Montiros 


DallastsBurnisaR ror tiene oe FC George, Marshall Woods............ SLR, AEs 
Duryeamlesliou Neer eee Cerrone Q Goodrich, John Delos... SLR; PFO 
Drake, Chester Myrick. 5 ; Grazier, ‘Oliver Earl. SLR; RSD 
Dorner, Earl Vicior................SLR;KST Gardner, Fred Eugene. . .SER; (CRI 
Dougherty, Elmer Lloyd............ SLR; KST Ghee, Milton IPOmeLOyee eee .SLR; LDT 
Dayton, Paul Kuykendall.................. DAP Graven, Carl Melvin............... SLR; PMT 
Deas, Archibald Swinton......... SLR; Note 14 Garrett, WO VMiigedssoaontnccd0c008sc900 LHV 
Gowans, TONNs og acgooocecnsoouCoDoOpOOBOO PFO 
E Green, Dwight Herbert............. SLR; KST 
Evleth, Earl Mansfield............ SER CWA Gendronss loenyberrrerideriistiicinielieiteneren EOT 
Ernst, George Goodman............ SER AKS Te Gwynnsiwalliamuls- eerie ee BL 
Idan Jetsny Woodevossoocac ER HRP Mile GrifineNOLvVa la beeeeeree eerie iecrt RWT 
RubankwiRugenei eee een ee ee IPIWIMES Grevesesloymaneely-yttdeieliek-rsictell-teieistlereseten= KST 
EihartyeharlaWreeeee eee ene eee DIK (Grady; sHenry sor erste itil a l= SLT; DIK 
Eldridge, Boy alwAw master Semcon IDTIKS a Grubbyeekennethy Reenter WFO 
Egan, (homasteMartin=e see see SERENA Gillet @harles@B Ree eee cere Cree FOB 
Epperson, Arthur R.. ..-CAF Gilman, Harold A.... WFO 
Erlichman, Ben B -PWM Groah, Gordon L PMT 
Edson, Albert I. poopnonoooboacoolmONh ‘Goma rca sossasc 5 ..WFO 
Eyman, Bradford. Stic DoDD RSG ee Oo -_PWM Gleerup, William W................ .. WFO 
DAI,  Copmail Ain, sosoconc obo SILINS IDOMR GieiiGe, INO? Woes cass sa0secavbo0an0Gbacn WFO 
Evans phloydiiWerceneeticne senna EOD \Goddards cbredl Chsae sje cen WEO 
Eichelberger, Raymond R................ WFO. Goos, Carl INGA oOo onrt nt orhordoddHeod WFO 
Ellioteeyames Hele ereoeeer enone rn WFO Garber; ene Ocosbuobnacencococopdasene CRI 
lsd, SOlome IB5occococaoscbooepededan WANG) Coniaiy Jolin US Iiraoonconundoconcepccnd CRI 
lockers, Chl Wococanoacconaoseavgcabou TET Graham, Yous Asodgasssooepocoone .. TET 
BlhioteRarkyea re one eee eine SUR SPE OD GranthamselarnyaeN einer reeiie DIK 
Inne, Jbl Geeccsccoosedgoocusboos TFT Gilchrist, Hugh Robert.............. SLR; CGC 
Eldridge, Loyal Arthur............ SLR; RWT 
Erickson, Fridtjof Carl............. “SLR; RSD H 
nickSonspelaroldceer peer enie SERFS D mi Elamilton we lhomaswaVirrrpr tyre herr i-rra- SMM 
iE dmondsiwbercyaohniyten nce eles) Noten on mangan sm lfredim)ciptertieyrieleienisnreelnskie SMM 
lone Jeb Wesodcooascocassqnetacd SMM 
19 Hirsh, WISE Wiobasedocconusasoosoodoo cS NUM 
Fowler, William R HofimanseRaymonde lorie icniiicrirrer tie SMM 
Rebs, Isleysay (Cocosccos0n niet Jebiaesy (OlemMdGS (Goscoccogonvcs00005 SLR; DAP 
Fields, Frank E. . Hatherman, John Francis aGS SLR; DAP 
Frazier, Edward Haddorff, Carl Loepold.. LES RWT 
Finn, Matthew Hayward, Griswold S.....-- -- SRC 


WeINL dsl a! Bocscoccossnscancooo MLNS IN IGiinoe, ING Nosestaccce DMA 
raze rmeWialtereeeecicrie err: < Herslof, Sigurd N......:.. SLR; FRF; PMT 


Francisco, William H Hayes, (ESEIB AIO bs GAR ale NOD le SLR; AAD 
Blinn harlem beeeeenr a -SER; FRF; AAD Harbage, Homer B...-.....--.---..-----.-- DIK 
Frazer, Douglas Maverick.......... SER; RWT Healy, Michael V.....-...--.-.-+-----+-.:- DIk 


Transportin artiall disabled machines to the rear of the front lines for repairs 
? se yi (French Official Photo) 
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e y a8 SUL Sas aroereactcietelete SURF AAD)” slsbrily ebro il mM: cyelerieia/alaisialerelal<lein\erstehateratt WFO 
ae Wn z PERE ORC LSS, DIK Iscm, Walter’ Lee... )<.scs.cas ccm npr ere aap, 
Holloman, Barrett W.......----2+e+++e+5 ee 
Hartman, Clarence A.......--ssese+eeees ms a J 
Hall) (George® ure ee. ce ecicn seo oie lepine DI Jones, Vivian M 


Haines, Frank B. 
Heber, Gilbert Jac 


SLR; AAD 
Hajek, William Jennings. a 


Jenkins, Ned. W.......... cae 
Jewett, Alfred L. 


Johnston, Neil S 


Heaney, John William......- - Johnson, Everett ) 
Harrison, George R........- : -OsS Johnson, Andrew B., Jr..--..--e+eeeereee CAF 
Haggerty, Stewart A..... c Be EW ete ebarOld) Stile ave ciare clereieleteretekenetapeteeetatats CAF 
Hawkins, Emin W. Hayy A Johnson, George S$... 22.0.2. ue ee cence PWM 
Hill, John “Parker.........-..-.++:: _) ; eS Ores we lral eM lEOney ste lepers =1=)o8el ohh SER: CRI 
Howard, Thomas D........-------- ratte Junkins, Albert Benton............ SLR; PFO 
Hassan, Ali A., CAF ‘Johnson, Laurence Strean.........+ SLR; TET 
Hughes, Albert E : Ucn, Wii) Se apenas oon none sobeccrs c DIK 
Harvey, Harold M.....-..-+-e+-sessreee Tohrson rank cA.* Jr. ¢ as sa demacieeteenete TFT 
Heyden, Arthur L.... 1... e ee erect = adksoney Nomis: Disciewi. qclcrerotdern oateheneieteeetsis TFT 
Henry, Percy C., Jr.... ones wiles. Sacto) sc nen at ee eee ee WFO 
Harding, Roy Bee. Johnstone, ELU BHR. oy. cette omiets etataleld tet eate WEO 
Haywood, Oliver Jordan, James J......+-.2---22-eees ces WEO 
Hyde, Gordon Sieve Johrison; \Gourtlandt (Gi. sets inet eerste WFO 
Houlihan, Daniel J.... a inca, ateeodonascacscnsbocren wena: - WFO 
Hillix) Albert PF... 2.2. c ce cee cee ee eee \ Jones, Elmer H. BPRS en Sar ic\'\ FO 
Hanley, Harold R........+---+.+.ssee07: EOT Jewett, Alfred Liljevale SLR; LDT 
Hale, January R..-.. 01... eect eg eee DIK Jones, Howard Hiltz. . (i SDR EDT 
Houlton, Raymond Colliver......... SLR; EOT Jonson, John Marvin..........ss00. aster REL 
Hughes, Edwin Donald..... -.-- SLR; CWwr Jenninson, John Charles..........-. SLR; LDT 
Harvey, Robert Baker. RIGUA UND) Selecta Siielely (Choe cuhesssscnsc oe oe. Note 21 
Haynes, Grissom Edward. SLR; EOT Jenkins Delsoml VD \tte ccc cistere sietntsls eteietretete Note 17 
Haywood, Chester Benson. -.. SER; RWT Womese ekvcavyiim OT1GU sVV iets) ole wretch onsauareledetamostetetars Vote 11 
Hebbard, Charles Bradford........ SLR; RSD i 

Hooper, Harley Lewis...........-.. SLR; RSD 

Hitchcock, William Charles......-. SLR; AAD 


Henderson Paull R'\..cskc ck ate seem FRE Kenny, Franklin R 


STR: E Klingensmith, Ward 
WEEe IDTNA Se oues sees S500 SLR: ELA  Slingensmith, 

Haye awn Philo SL acbokcran ey meter SLR; RWT  Killough, Hugh iB crema TFT 
Elarecis fee ac har de eitemts mettle vajelaste rs poictene sie bake DMA us fae Row ie € 
Hodgin, Barney R. beets e tere eee eens Ralkenan Buena a neee ge 
ELLY oe Benes SLR: PFO Kolb, William M. woe e cnet tree eee eeeeeees ‘SMM 
Haines aiCharles Menrves iene eee SLR; HHN Klinger, edecti I BO EDAATHE ODAC OOO. "OTK 
Hartman, Frederick S.......-.0eceeeeeeee WFO Kenney, Cornelius J. BCID OCT Ta0E SLR: RSD 
Holmes BR Obexta BER nein, eee td aE ® Kennedy, Walter Clay... .. seers eee ; TRE 
Maddon ulian’ Be weeuoss aah tone aeee TET Kelley, Virgil A....-.....++..0.---. SLR: AAD 
Wughes;Prancis; Pe j.c sass. caja eeteaen ce TET Keig, Alfred J.....-....--.-+100008 DLN; she 
H Be SRI ITaT nee he eee SLR: AAD Keith, Arthur Morson..............SLR; KST 
Hevdler 3 W Aa Come a fe oe r CAF Kerih, Anthony John .SLR; PFO 
Here Ton F < Lao S es SwhO! Sentiey, lcverny Wier er ope crea otal -VBW 

Bat RS pag ek SS ‘WRO. Kiener, Harry..!...-sscsecssee-- SLR; RWT 
Bee ecard Bo ee DIK Kohr, Hugo John..........-..... “SER; RWT 
Hirshfield, Ira W....-..-...--: te Sone WFO Kirby, ae ves viet eee ee teen ees 2a a 
Hligphess, Josephy Vico heer aemcet ouser weer WFO Knickel, Walter Clayton............S R re 
Heltzen, Harold H....-.--..-20.s0000e0202 SBI Kirkpatrick Richard J...---...++++- nese Or 
Hoffman, Ernest E...........-. DILITTL IT Spr Kloke, Carl Pattee...-..............SLR; EO 
Manson Bert) \Micse-Gei-eieeet nests SLR; CGC Filey, Bates Bocas a Sake ve: 
Elirids) mibtaroldenVWisnmrementeenerararinereei cate CAF Tait ey; G We 
Hyde, Jules Verne..-.....-. Se ROO eS) NE aI EIOpN ki hee Reece ate wens WO 
Hale, January Rowland............- SLR; KST ae le, h Aland Se tate eee oe TFT 
Hungerford, Clarence Ives..........SLR; KST Ker anaug a, : and Sree etre tee e ee eee ece ee WFO 
Headley, Mervin Eugene.......-...-SLR} EOT eee" atiur As .s ss cesseeeticen WEO 
Err aera agi ti tee lee ae 8 AEX Kelly, William Harold... /.........8UR; AAD 
ie a hee Ree ts Biya en ee TRT Kearney, John Joseph...............SLR; KST 
Howard, Lynn Frederick, .........8LUR; HHN Kechane, John Michael. veeees SER CGC 
Howard, Raymond Edward.........SLR; HHN acs Tene Lafayette, de: SL R c ae : 
Henning, William Hugh........ Boyy R; Note 4 pes aoe ea ae Fete ete eee teen Nees 2 
Highbie, Carlton Milo.......... SLR; Note9 Wahl, Charles \.......-..--+--++-..--..3 ate 13 


Hubbard, Charles Wells.. R; Note 10 


L 
I Laughinghouse, Newman Raiford....SLR; RSD 
Imhoff, Wallace Garretson..........S AY TAI ye aN Ey cchoipeel silt) tbe eget eG binetOsiia his ooo CPR; DMA 
Innes, William Wallace....... Jae Lloyd, William_ Folwell............ FLR; DAP 
Ittner, Harold Darlington..... Leeth, Herman Boscom............. SLR; CWT 
Ingraham, Elmer C. Hee Littlefield’ Robert 'C:. ... fant. ee ee 


French “Avion de Bombardment,” with two heavy guns mounted forward. 
(French Official Photo) 


Lyman; (Richard) 3S). .cctestcm acteristics DIk 
DtarileeryecA retrar Safar ae) dapaterednie revolt ere EOT 
Lenihan, Edward Francis. .+:......s+--c«.+s CPR 
Gea; Royal Binet cotaantie tea oe LHV 
Eawson,- ‘Oliver Mais sci memes eee alae EOT 
WSeSleys; Hebuberty: slices ae tteveterareenley seeyeteeerateenes PWM 
Binerens edgar Ws. \c\s)s\-ahisletetstat step SLR; AAD 
Lawson) Harry. Es... scteisisicteiele seen ebro DIK 
Wobdells Warren: Vise metreapeyeleter sins eiaial see DIK 


Lick; * Walter _E... 22.3; 
Lister, Harold R... 
Lowe, Robert Elmer. 
Locher, Edward Orrick. ner 5 

Logan, William Lindsey............- SLR; ELA 
Leib, William Frederick............ SLR; KST 
Weriomxse Wihittman) EUs yest aiete lee SLR; PMT 
Gand Paw liS rites into oletese cinejeeneree SLR; AAD 


yle,  Sanitiel, (Piso) ure ate ee kee cies WFO 
Egon, James! 02.:2ch semen tae eee DIK 
Geger; John (Cv ’..chd.isemaeeeee center WFO 
Geighninger, Robert #2) Hii. neers eete WFO 
aw, ibugo), Bis icrtcyeleic ah onion einen tree TFT 
Lawyer. samuel, Pieter ne sitet iseiancete WFO 
amb. ddoward «© Blarles ives cctenrtae SER LpEr 
Lawton, Merritt Lynn... i: 2.2.5... SUR: RSD 


Mooney;. Herbert) Re isin jc fei anes eee 
I ele ye deh del Pee atin he ne gnogesc Se 
Morrow, William Henry........... 
Morris, Charles Galloway............ ) 
Maurice, Walter Ballard............ 
Mitchells jenn Ps ene ae nee 
Mahon, William Waeteance’ 
Miller, Wyman R.......... 
Morgenthaler, Daniel Carne 
Mayne, Lester David....... 
Moreton, Frederick Albert 
Mortons) Dudley (Siiacs decane eee DM 
Munchhof, Theodore J} 
Morris; Wont . oc enh acme mee eee 
Martin, William Hope.............. 

Miller; (Gharlesi(bianct ccs eee 

Maloney; SArthur® MT isa). site cee ener 
Mitchell; Donald@elssan cece on coe 
Milyard;, Raymond) (C.\-\1--'\cielstnie -teinie vere eel 
Mansellih Isaac es i areisteere arate ee cee 
Murphy, Harrys ICs aan nonce anes eee 
Metzger, ‘Carlisle. (inva ssc seroic noe oO 
Miller George GW). hin ccc eysiae Ot Lie nae 
Muhlenberg, Henry C. K Te 
Mallory, Louis Gis warrieice accel elec 
Mizer, Walter Ritter. 
Miller, Harry Bader... 


Mallory, Louie Clifford... eRe "RWI 
Meyer, Raymond Francis........... SLR; EOT 
Miller, William Francis) .2.2.2..:.:. SLR: RWT 
Mitchell; Eliot “Whitney sac eee SLR 
Mitchell, William Robert............SLR; AAD 
Marrs; Tohn Edwanden canes acme oon 
Mayo, . Brancis: Bit: cstv ant eee 
Marsha Georeem en. eee ree 


Moch, Alfred R 
Mav itanryi il see net ae eee 
Malraison, «.Geomsir 2 onsets omic eee 
Madden, John! His... 22... ee 

Muller, August F., ae apSononedcs 

Metcalf, Manton B., Jr....... 

Moser, Harry ve Gfocsea et steve vovenseit 

Mabriken) Walter Ris hoon nec 
Mader, Luther P.... 
Maurer, William R.. 
Martin, Burbon Almer. 
Morrow, Dudley AXIS :% 2.25) seaae te 

Moss, Maleolm Wilbur 

Mullaney, John Francis../......5... 
Masters}< Harry ‘B37 ..-\7205. sacle tate eee 
Millers jinlian. 1h Samcron pct ene een nee 
Morris, Joseph Theodore 
Morris, John P 


Millers (Edward) SAd 2 22 steno See er eee WFO 
Maloney,” Jon. Pic ie insaaas carci eete WFO 
Mapes} Denald: Disc ges shea eee TFT 
Milburn; George ii. ho. aches ee eee eee WEO 
Maxim) George Wiss nace Eee eee WFO 
Moore), “Dawid JERS. 5 .- 5 rena csc aeteeeee WFO 
Moran; (George Sima: cee cece aoe TFT 
Morley, John Edward. =... ose... --- CPR; VBW 
Malis «ons sath epee oes SLR; RWT 
Mills, Byron H...UTA;EOT;GLC:DMA:Note 1 
Mottett) Pani R ee sseeer -CPR: Note 19 
Mitchell, Philip Charles. .- SLR; Note 4 
Manitiing, Edwin Gis sas cs ease FLR; Note 20 
Mc 
McAleenan Arthurs Jiren oe. «eee FRE 
McClanahan.) (Marion Rope. o- -ciscea nee DAP 
McNenl) (Guy DLewises cers cdesmocnaes SLR: RWT 
McIonald, Samuel Floyd. .......... “SLR; ef la Pulte 
McClory, Harry Garrard. noe 
McGahee Altrediys tiant sane eee 4 
Me))onald) “George (Gi geen Aen sneees PWM 
McAndrew, Alexander. . : 
McMillan, Neil T..... 


McV‘cker, John B. 


McAuliffe, William F 

McCartney, Harold -Grattae.s.. 0. cnooeee SLR 
McGoldrick, Brancis) M@e@tes- oc eon ae CAF 
McLaughlin, John G............ Basie os 4 WFO 
McGowan;. Kennethic Als 735 ten...) increas TET 
McEwen; RobertgiRs 2 oss ae eee oabibae 
McFlin, Bertrand James...... ee ctok SLR: EOT 


McKnight, Harold M..................Note17 
McDowell, Robert N : 
McGeehan, Junto ey ar ss slelajeiele mie IN OCCIELD 


a Re eta 
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IND, ILerivent) Goceaccegucacede Gb paaEOGe 
Nutting, Floyd Nester.............. 
Nordin, Oscar William Emanuel. 

Neely, Eugene Austin. 20 
Neubauer, George R. = 
INeclewm@larencemD serie lice se sicleie siete 
Welsonemlnthe ne ir ermntsc ie ccisiciee creieiele ce 
Naugle, Frank S. 
Norris, William IRs 


Nelson, Erik Henning.............. 
NGwOGE thy I-sbosossenpdoosesasaed A 
Nom, Chemie Wisscosnosccqsooorccosueaga WN 
Nepworin, \ivailicre IDs; sShocscosononepoees 

oO 
Qwen, Ross George...........-...-. SLR; LOT 
@jarewenhomase ke eels s anne ne ess PFO 
Olsens Charles Wises odes cine cele cece CAF 
QO) Pen, INCE Wir sossoccdosocosoguoedE DMA 
‘OVBrienws J ohnieosepher see ees. FLR; CMV 
OldssaGarltonielee cists ire ote eters eles FOB 
O’Neil, Joseph H WEO 
*O’Neil, James J...... Jo TET 
Otstot, RODELUME warden SLR; PFO 
@iConuelleebrancismeAn tere eid en-le KST 
@brstronme George meer ste cis tees sie TET 
(O}isimems, Wiley 135 cooonsbesoodooeeaneen TET 
Ovexaires \ivkseeel Jlenvooenoeaecosogs SLR; CGC 

P 
Pollardeebhomase Glovers. a--)- SLR; KST 
Pidgeon, 1s Io cosnnsoanbooegson SLR; AAD 
Pritchard, Giieetes IDV odoon boone SLR; RWT 
Perry, William Radcliffe........... -SLR; DAP 
rage, /NieemalGe Wilco socusessosonmsemueoe FLR 
INerea, lelieygn ONES 65550005 aa seen eBoOseaEenn SAG 
Potter, Duncan McKay.............. EUT; SLR 
Paine, Grosvener IRanGis ooaoboeeees SIERESKS Te 


The first photograph of a complete Gotha “Grossflugzeug,” 
published in this country. 


Perkins George: Gecisms cesis\cis cee esiciy ees = CAF 

IDB ay~ SUORIRSs os coo ORO Co DEAD nGe ares PWM 

Raion, Ietiligy WE sos950es5s0pooOnoooroD SMM 

Pike, Cr Nivoaoee ao cata nee ene eens EOT 

Pauiie OMROUETLUM Vie eee one nen. seek PFO 

Renning tone exomey Ma ley es ci aie PWM 

earsonymlbawnences He... ee cee ee ee DIK 

Penkimnal, (Ciittignl Iho gsacvoscepeeeouenes SMM 

laiknalic., Winther: 1D)ss5 ioe Goce aed Doean ea SMM 

lhealilen, Jelena WV ooeouccoueeesommauD oe PWM 

Politoski, Edward J. . .EOT 

Pealiock, Jslowenal spe oesasseocseoueenene SBI 

Phillips, Lyman, Lumsden.......... KST; SLR 

IDilginge.,. INivirs. Woosseeacouade sosdbendons WFO 

Rattersonspiwennethm Eee \iey-yaieleey ce ce eee 

nullipsm charleseAe rece ri rite ice cee: 

Porter, Louis Hamblen.............. 

Legribs.> \iWiilienn 1s Soe sep ee ao eon emees Vv. 

eewahy, (Ceoaan \i/Soasoene nae nae ol eers 

Penney Welle IPS sdacodeaaeeanene ee, 

IGG, ILC 10sec sane sue eeee eres 

Pemberton, George Herbert Ss 

liGlaty, (Cimsaeice We oncentoapsoecebs ee 

Irani. Olin INS de oda obtener eae read tees 

Perkins, Edward Everett............S 

Puke. (Chemes IU. 35550cqesseupodduougpeogT 

Pearson, Bedericle 13 LoS inc ome Iee 

Powell, Edward M............ 

Porter, Victor W. 

Pefferle, Leslie Georg, 5 

RareesiWalliame Jinee nse. 

inavemiienzyeanetorde-i-j-- oe a- = 

ionte a @scameStanleyecn nents ea 

Porter, George Harvey..........SLR; Note 18 

IPighy, ILGiAS IOs soueconcoaneas FLR; Note 18 
O 

Quinlan, Charles Gordon........... SLR; RWT 


(Gyenes, alibi IPS So aaes sooo oseaRueOneo FOB 


Russ, Chester Arthur. . 


Rogers, Bruce Allison o0 

Roberts, Alton True.......-......- FLR; VBW 
Ryan, John \o ocaneoge be on dann acer oon DIK 
Rentfrow, Frank Magnus..........- SER; ELA 
RG insseOSe Dh MR eet aleciseiciclatels sis cle ekelols E 
RapesmiRobentaMicc s\sicciecins okscie se ecco a we 
Ikea, \ivaiteo Sodas osssedonseponenes 
Lreseil shin Coss ssnobeoevonaesuosepeoco 


Rcberts, Joseph B., Jr.. 
Rogers, Henry S..... , i 
Ieaers \WWviibaecel “e ec onaseesusppoGedeormad 


ead yawiiamlesi Beast trey eee eiescine cevelneie ene PFO 
Rose, Waldo H. DIK 
Reynolds, Lee 

Rixey, James B. ere 
Redinge Rove Waeere oceans nears oes a 
Raeder, Elmer 66 
Rauh, Joseph A 

Reynolds, Nelson Elmer............ SLR; CWT 
Rose GamalrelU Sanford)... 1... +n SLR; DAP 
Robbins je Geel Rae ees etic coos WFO 
Rothteldsawawrenceserrr reer inertia WFO 
Recon, JAC) Isl oascss0esdosbocagoancads CAF 
ReedaToseph bs Wace Sees entails = pSyip 
Reimann webenjamings Goer eer nen cen eae KST 
lei, WWiOmec soosobscagscoasau coouBeoee KST 
Rolfsenssbiner Muouiss eee ec: SLR; CRI 
Reese, Llewellyn John.............. SLR; EOT 
RyanvsJohneNewmanse ce cicse casi SLR; HHN 
Ryniker, Milton Edwin.............SLR; ELA 
ING MAL, CUidSsscasddcoaoossousacs FLT; DIK 
Rozier welhomase Gaepemeeee een nenrer SLT; DIK 


which, it is believed, has been 
(Courtesy of ‘“Flight’’) 

INES Reeds IMs copsssontodsoossaurooueo apigat 
IRcGGL, IPaiil Specs csccastavceusonegesas WEO 
Reed, Harvey S TET 
Rubel, James L SEK 
INNES MIG ooo09 socgsacodasensaadoogoonDE 
RcssitenmbdnopeMeeee ese ee SR oD 
ReganseHaroldijiohner-reeerer cece SLR; AAD 
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Front view of the A. G. O. Biplane, with its curious tapering wings, and the single inner inter- 


plane strut to the spar, with two struts to the outer bay. 


(Courtesy of “Flight’’) 


INDIANAPOLIS IN THE AIR WAR 


By ERNEST N. SMITH, General Secretary, Indianapolis Chamber of Commerce 


FTER the great drive through the air has become a 
matter of history and will have ended, once and for all, 
the menace of Prussian militarism, Indianapolis will re- 
call with satisfaction that it was vitally and materially inter- 
ested in the preparations which made possible the overwhelm- 
ing bolt through the blue ether. From the Hoosier capital 
will have gone forth Liberty motors, propellers, crank shafts, 
spark plugs and many other intricate parts of the machines 
which will have made a “peace with victory” a glorious reality. 
From an industrial and geographical standpoint, Indian- 
apolis is ideally situated for the rapid construction of aero- 
planes and aeroplane parts. The truth of this assertion has 
been effectively demonstrated by two facts. First, the United 
States Government has constructed here an aviation repair 
station and warehouse, where every aeroplane damaged north 
of the Ohio River and east of the Mississippi, is being des- 
patched for repairs and overhauling. Secondly, many manu- 
factories in the city have been awarded contracts by the Goy- 
ernment for the construction of aeroplane parts running into 
millions of dollars. 

It is no secret that one Indianapolis concern has a Govern- 
ment contract to turn out thousands of Liberty aeroplane 
motors; that another factory is forging crank shafts day and 
night, and that another is providing the air service with pro- 
pellers in huge quantities. Sub-contracts for various parts of 
the aeroplane fuselage are also keeping other factories hum- 
ming overtime. The war contract bureau of the Indianapolis 
Chamber of Commerce, through its special representatives in 
Washington and elsewhere, is constantly placing local indus- 
tries in touch with aeroplane contract work. 


Future Aeroplane Center 


Men conversant with aeroplane building in the United States 
are certain that Indianapolis is destined to become one of the 
centers of this industry in the near future. It is pointed out 
that the raw materials necessary for the quick construction of 
air machines are nearer to Indianapolis than to any large in- 
dustrial center in the United States. There is a readily avail- 
able supply of timber and other raw materials, which can be 
bought cheaper in Indianapolis than elsewhere, because of her 
central location and excellent transportation facilities. There 
is no part in an aeroplane which could not be quickly manu- 
factured in this city. 


Skilled Labor 


Manufactures in Indianapolis are so diversified as to pro- 
vide an attractive skilled labor market. The permanency and 
the character of the working class is indicated by the fact that 
more working men own their own homes in Indianapolis than 
in any other American city of its class. No one industry dom- 
inates Indianapolis, and the slowing down of business in one 
or two lines does not affect Industrial Indianapolis. Industrial 
peace is less disturbed here than in any other large factory 
center in the United States. The open shop policy prevails, 
guaranteeing fewer chances for dispute between the employer 
and employe, and in no other city has labor seemed so satisfied 
as a whole. 

Indianapolis is the third city in the United States in the 
manufacture of automobiles. Just one city—Detroit—places 
more complete horseless vehicles on the market. Approxi- 
mately 7,000 men are employed in the following seven large 
auto factories: Nordyke & Marmon, National Motor Car & 
Vehicle Corporation, Premier Motor Corporation, Stutz Motor 
Car Company, Cole Motor Car Company, Empire Automobile 
Company and Ford Motor Company. Some of these concerns 
are already turning out aeroplane parts. The rest could easily 


seat themselves to the manufacture of heavier-than-air ma- 
chines. 


Veneer Center 


Because of its big furniture factories—it being one of the 
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leading veneer and hardwood furniture manufacturing centers 
in the world, second in rank only to Grand Rapids—Indianap- 
olis could readily turn out all the necessary parts for aeroplane 
fuselage. One or two are already manufacturing propellers. 
No less than twelve mills in the city are engaged in the manu- 
facture of veneer. Giant oaks from the north, massive mahog- 
any trees from the Amazon and gnarled ebony woods from 
Nigeria and Madagascar alike are pushed past the whirring 
saws and slicers to be cut into pieces as thin as one thirty- 
second of an inch, and glued on the surfaces of furniture, 
giving them a polish not obtainable even if solid wood were 
used. 


Aeroplane Repair Station 


Although the Government aviation repair station and ware- 
house will be shortly equipped with enough machinery and 
aeroplane parts to handle a huge amount of assembling and 
repair work right on the grounds, the plant is also prepared 
to call on the factories of Indianapolis during rush periods. 
The city has an exceptionally large number of iron casting 
foundries and one electric steel casting foundry, together with 
a variety of factories that are fitted to undertake the manu- 
facture of the delicate parts of the aeroplane motor and 
fuselage. 

The main facts about the aviation repair station and ware- 
house are as follows: 

Site covers 20 acres. 

Two main repair buildings capable of repairing all the aero- 
planes damaged north of the Ohio and east of the Mississippi. 

Four barracks housing 700 enlisted men, bachelor quarters 
and houses for married officers, dining hall, commissary, steam 
heating plant, Y. M. C. A. hut and other buildings. 

One hundred civilians, all of them skilled mechanics. 

The value of the construction work so far on the plant is in 
excess of $700,000. 

The aviation repair station and warehouse is situated south- 
west of the Indianapolis Speedway, which in itself offers ex- 
ceptional facilities for the trying out and tuning up of aero- 
planes. The Speedway, one of the best and smoothest brick 
motor racing courses in the world, is used as a stopping station 
by flyers en route from Dayton, Ohio, to Rantoul, Illinois. 


Shipping Facilities 


Indianapolis has seventeen lines of steam railroad and thir- 
teen interurban lines running in every direction. Competitive 
transportation lines mean better service. A belt railroad cir- 
cles the city, avoiding congestion, as through freight does not 
enter the city. Practically every important trunk line of rail- 
road crossing the continent passes through or near Indianap- 
olis, and, in addition, this city 1s the largest interurban center in 
the world. The Indianapolis manufacturer has the quickest 
and most direct access to his national market—wherever it 
may be. 


Markets 


Indianapolis is within fifty miles of the center of popula- 
tion of the United States, and 76 per cent of the entire pop- 
ulation is within twenty-four hours’ ride from the city. In- 
dianapolis is the geographical center of the territory stretching 
from Maine to Colorado, embracing 92% per cent of the 
nation’s total population. Indiana itself is a market of no 
mean proportions and is the very center of the great group of 
States which form the consuming section of the United States. 
The reach of Indianapolis is not cut off in any direction by 
lake or sea, and the manufacturer may ship his goods to all 
points of the compass with a minimum haul. And parallel 
rail and interurban lines prevent delays in case one road or 
line is temporarily out of the running. 

(Continued on page 838) 


RECENT 


BY WILLIAM N. MOORE 


AERO PATENTS 


1,263,846. FLYING-BOAT. Tuomas P. Brooke, 
Chicago, Ill., assignor to The Brooke Aircraft 
Company, a Corporation of Delaware. Filed 
May 17, 1916. Serial No. 97,991. (Cl. 244 
—2.) 


1. A machine of the character described, em- 
bodying a body having a cabin therein, a roof 
therefor, the forward portion of the cabin and 
roof being shaped into freely separable sections, 
the rear portion of the roof of the passenger cabin 
being also sectional and adapted to be freely 
opened. : 


3. A machine of the character described, em- 
bodying a body comprising a housing, the bottom 
thereot being shaped to form steps spaced lon- 
gitudinally of the body and also spaced from 
the forward end thereof, and provision for forc- 
ing air currents through the upright portions of 
the steps, the portion of the bottom between the 
steps and also at the extreme top of the prow for 
a short distance being flat, and the portion of 
the bottom between the said portions forming 
a straight line from the keel laterally to the 
edges of the body and diverging laterally from a 
medial line, at inclined angles and gradually 
merging into said flat portion, at the prow. 


6. A>machine of the character described em- 
bodying a body comprising a housing, the bottom 
thereof being shaped to form spaced flat portions 
extending longitudinally of the bottom, one ot 
said portions being located at the front of the 
body and extending but a short distance and 
the other flat portion being located midway of 
the body, the portion of the bottom between 
said flat portions forming a straight line from the 
keel laterally to the edges of the body and diverg- 
ing laterally at inclined angles from a medial 
line, one extremity of said inclined portion grad- 
ually merging into the adjacent flat portion at 
the front of the bottom, the other extremity of 
the inclined portion forming an abrupt V_ shape, 
the portion of the body in rear of the flat por- 
tion which is located midway of the body, form- 
ing a flat step and inclining upwardly in rear of 
the step and toward the stern, the forward end 
of said bottom being also shaped into an up- 
wardly extending angle. 

g. A machine of the character described, em- 
bodying a body, a propeller, a motor for actuat- 
ing the propeller, said motor housed within the 
said body, and provisions whereby the operation 
of the propeller will induce a circulation of out- 
side air across the motor cylinder for cooling the 
motor, the said provisions embodying a casing 
arranged around and spaced from the motor 
cylinder, said casing having open ends, and 
flanges arranged between the cylinder and cas- 
ing and extending lengthwise thereof. 


10. A machine of the character described, em- 
bodying a body having a compartment therein, a 
motor arranged in the compartment and entirely 
housed thereby, a propeller, and provisions where- 
by the operation of the propeller will cause out- 
side air to circulate into the compartment, across 
the motor cylinder and out of the compartment, 
said motor being arranged on a vertical axis 
and embodying a plurality of superposed cyl nders. 


1,262,666. STARTING DEVICE FOR INTER- 
NAL-COMBUSTION ENGINES. Joun O. 
Heinze, Springfield, Ohio, assignor to The 


John O. Heinze Company, Springfield, Ohio, a 
Corporation of Ohio. Filed March 1, 1916. 
Serial No. 81,397. (Cl. 74-7.) 


1. In an apparatus of the character described, 
the combination, with the crank shaft of an inter- 
nal combustion engine, of a gear operatively con- 
nected therewith, an electric motor, a gear ar- 
ranged to be driven thereby, a pinion arranged 
to tilt about the axis of said motor gear arid in 
operative relation therewith, together with means 
for throwing said pinion in mesh with said engine 
gear, a stop for said pinion, the direction of ro- 
tation of said pinion being such as to tend to hold 
it in mesh with said engine gear and against said 
stop. 

3. In an apparatus of the character described, 
the combination with a crank shaft of an inter- 
nal combustion engine, of a gear operatively con- 
nected therewith, an electric motor and its shaft, 


and a pinion tiltable about the axis of said shaft 
and operatively connected therewith together with 
means for tilting the same in mesh with said 
gear, the parts being so disposed with respect to 
each other that when said pinion is in mesh with 
said gear, the axes of said pinion and the said 
shafts will be in substantial alignment with each 


other so that when said pinion is the driving ele- 
ment the tendency is to maintain it in mesh with 
said gear by the driving action thereof and when 
said gear is the driving element the tendency is to 
throw said pinion out of mesh therewith by the 
driving action of said gear. 


110,967. The design and construction of valve 
gear for internal combustion engines of the 
Vee type fitted to aircraft shown in the accom- 
panying figure has been patented by Messrs. 
A. E. Berriman and the Daimler Co., Patent No. 
110,967, and the inlet and exhaust are actuated 


from a common cam shaft located low down in 
the Vee, by overhead levers mounted on a 
spindle inclined to the axis of the cam shaft. 
This inclined spindle is shown at ‘‘A,’’ and the 
inlet valves ‘‘B’’ are actuated by the lever “C,” 
the exhaust vales “‘D” being operated by the 
lever “E.” The ends of the levers are engaged 
by driving rods and are in a plane containing the 
axis of the cam shaft. 


111,178. An apparatus for use in assembling 
aeroplane wings, comprising a stand and a f1rame- 
work, on which the wings are secured in cor- 


rect relative position, and the framework pivoted 
on the stand so that the wings may be held in 
a substantially vertical position at the ground 
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level to be stayed, wired, fitted, etc., 
then be carried to a substantially 
position at the correct height 
the aeroplane body, is 
No. 111,178 has been granted to Mr. H. T. 
Williams for same. The stand is shown at “A,” 
and the framework “B”’ is pivoted to same, with 
the wings “‘C’”’ and ‘‘D” secured to the framework. 
Separate apparatus are provided for right. and 
left-hand wings, the frameworks “B” being inter- 
changeable on the stands “A,’’ and the appa- 
ratus may be arranged to deal with the wings of 
mono-, bi-, tri-, or multi-planes. The framework 
“B” comprises a pair of front bars “E,” each 
provided with top and bottom bars “‘F’” and “G,” 
stayed by pillars ‘“H,’’ and connected by ply 
boards. Seatings “‘J’’ are provided on the front 
bars “‘F” for the edge of the wing “C,’’ and the 
pillars ‘“‘H”’ form an abutment for the wing “D.” 
The upper surfaces of the top and bottom bars 
“F” and “‘G” are positioned so as to carry the 
wings the correct distance apart and at the cor- 
rect inclinations, longitudinally and transversely. 
Hand-operated clamping levers ““K” are provided 
at the rear of each top and bottom bar. The 
bottom bars “‘G’’ are carried by a platform piv- 
oted on the stand ‘“‘A’’ and operated by an end- 
less cable passing round a hand-operated winding- 
drum “L” on the stand “A’’ and attached to a 
segmental drum on the platform. 


and can 
horizontal 
for securing to 
illustrated, and Patent 


1,263,372. PARACHUTE. Everarp RicHarpD 
CattHrop, London, England. Filed Mar. 27, 
1917. Serial No. 157,854. (Cl. 244—21.) 


4. In a parachute launching device the com- 
bination of a container for receiving the main 
parachute in a compactly folded and plaited con- 
dition a support detachably connected to said 
container a trough and shaped member on said 
support adapted to receive the auxiliary parachute 


ies 


also in a compactly folded and plaited condition 
a cage on said support about which the folded 
and plaited main parachute is arranged when 
packed a center piece connections or tapes be- 
tween said center piece and the main parachute 
and the plate pertaining to the aforesaid sup- 
port a member for the connections or tapes 
pertaining to the auxiliary parachute and a con- 


nection between said member and the center 

piece. 

1,264,152. AEROPLANE. Ernest G. Briccs, 
Brookville, Pa. Filed Aug. 1, 1916. Serial No. 
112,586. (Cl. 244—14.) 

In an aeroplane, a body, a main plane pro- 


jecting from each side of and beneath the body, 
supporting bases secured on the upper surface 
of said plane at each side of, and equi-distant 
from, the body, vertical shafts rotatably supported 
by said bases, flat circular planes secured on the 
shafts, a 


upper ends of said motor carried by 


the body, and driving connections between said 
motor and shafts for causing simultaneous rota- 
tion of the shafts in opposite direction whereby 
the planes mounted at the upper ends of said 
shafts will be rotated oppositely simultaneously 
and in a plane above the said main plane so as 
to resist forces tending to cause rocking of the 
aeroplane about the longtitudinal axis of said 
body 
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BELGIUM 


According to advices received in Washington Sub-Lieutenant Willy 
Coppens, a Belgian aviator, earned his ninth and tenth victory in less 
than six weeks in the course of a few moments. 

Coppens set fire to a German “Drachen’’ balloon flying above the 
woods at Ploegsteert and then downed an enemy biplane which attacked 


as he was returning to the Belgian lines. 
. 


FRANCE 


A report from French Headquarters on June 25th reads: 2 

“On June 23 five enemy aeroplanes were brought down or forced 
to land in a damaged condition. Fifteen tons of projectiles were dropped 
on aviation grounds in Picardy along the Aisne and on bivouacs in the 
neighborhood of Chaulnes and Montdidier. f 

“On June 24 six enemy machines were brought down or fell in a 
damaged condition. More than four tons of projectiles were dropped 
on aviation grounds in the Aisne region.” 


statement of June 26th reads: 

“On June 25, twenty-two enemy machines were brought down or 
forced to land in a damaged condition. Three Drachen balloons were 
burned. Our bombing planes in the night and day dropped more than 
seventeen tons of projectiles on aviation grounds, bivouacs, canton- 
ments, and munitions depots in the battle zone. Explosions and fires 
were observed.” 

An official statement issued early on June 27th says: ‘ 

“Last night several groups of enemy aeroplanes were perceived com- 
ing in the direction of Paris. An alarm was given at 11:16 o'clock. 
The aerial defences went into action and the anti-aircraft batteries 
threw up a violent curtain of fire. _ : 

“Several bombs were dropped causing material damage. 

«©All Clear’ was given at 12:35 a.m. Thursday.” 

On the night of June 27-28 several squadrons of enemy aeroplanes 
penetrated the defences of the Paris district last night. Anti-aicraft 
batteries violently shelled them. 

Several bombs were dropped and material damage was done. There 
were few victims. 

The alarm was sounded at 10:39 p.m. and the “all clear” signal at 
12:05 a.m. 


The text of the War Office 


GREAT BRITAIN 


The British official report on aerial operations issued June 24th says: 

“In the strong winds and low clouds of June 23 our aeroplanes car- 
ried on reconnoissance work and artillery co-operation with difficulty. 
There was little aerial fighting. One hostile machine was destroyed 
during the day; two of our machines failed to return. 

“Five tons of bombs were dropped by us during the day and fifteen 
tons on the following night, over six tons falling on sidings and sta- 
tions at Cambrai with good effect. One of our night-flying machines is 
missing. 

“Sunday evening our bombing 
attacks on the Metz-Sablons station. 
early evening, and a fourth after nightfall. 
were dropped on this objective. 

“Our tormations were attacked by enemy aeroplanes, one of which 
was sent down in flames and another driven down out of control. 
All of our machines returned.” 

According to a dispatch from British Headquarters on June 25th, 
confirmation has been received from German sources regarding the 
losses of German machines in the air raid over London on May 19 
and 20. In addition to seven of the squadron, numbering twenty, which 
are known to have been brought down, it now appears that three more 
machines crashed on landing. 


squadrons carried out a series of 
Three raids were made during the 
Over six tons of bombs 


26th says: 


June 
95 


The British statement for 

“On the morning of June attacks were carried out by our bombing 
squadrons on the railway sidings and factories at Saarbruecken, the 
engine sheds and barracks at Offenburg and the explosive factory and 
railway station at Karlsruhe. Many direct hits were observed on the 
engine sheds at Ofienburg, and also on the barracks there. 

“At Karlsruhe two direct hits were observed on the engine sheds 
and on the Metallurgique Works, where a large explosion was caused. 

“Photographs confirm the extent of the damage in the two places. 
The factories and station at Saarbruecken also were damaged. 

ie number of reconnoissances also were carried out and photographs 
taken. 

“In air fighting ten enemy aeroplanes were destroyed and 
driven down out of control. Seven of our machines are missing. 

“The total of bombs dropped during the day and night amounted to 
ten tons.” 


four 


An official communication on aerial operations issued June 27th says: 

“Seven German machines were brought down by our airmen on June 
26, and two others were driven down out of control. Two of our 
aeroplanes are missing. 

“Our bombing machines dropped fourteen and one-half tons of explo- 
sives on enemy railway stations, dumps, transports and billets and on 
the Bruges docks. 

“On the night of June 26-27 bombing operations continued, and six- 
teen tons of bombs were dropped by our night flying machines on various 
targets. Our aeroplanes attacked the chemical works at Ludwigshafen, 
the factories and railway sidings at Saarbruecken and the aerodrome at 
Bolchen. Several bombs fell on an active furnace at Saarbruecken. At 
the Bolchen aerodrome two hangars ~were set on fire, and also one 
machine, which was out on the aerodrome. 

“All our machines returned safely. One of our machines, which 
yesterday was reported missing. has since returned. 

“The enemy bombed one of our aerodromes during the night. No 


y 


damage was done to our aeroplanes.’ : 
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“In our home waters, notwithstanding the handicap of fog, numerous 
anti-submarine flights were made, hostile aircraft were attacked and the 
escorting of shipping was carried out by our seaplanes, airships and 
aeroplanes. Submarines were sighted and bombed and enemy mines _ 
were located on a number of occasions. 

“In Mediterranean waters enemy submarines also have been sighted 
and attacked and enemy mines were located, and Allied and neutral 
shipping was convoyed. During the same period aircraft attached to the 
British AZgean squadron bombed aerodromes of the enemy at Drama, and 
other places in the Dardanelles were attacked. Two of the enemy’s 
fighting scouts were downed in flames.” 


GERMANY 


The German communique of June 26th said: 

“Five aeroplanes were shot down out of an enemy squadron which 
on Monday flew from south of Soissons to the Aisne to drop bombs. 
Altogether twelve enemy machines and three captive balloons were 
brought down.” 


The official communication for June 27th from general headquarters 
says: 

“Five aeroplanes were shot down out of an enemy poutine echelon, 
which during the last two days has raided Karlsruhe and Offenburg, 
an industrial region of Lorraine. Yesterday our bombing squadrons 
attacked Paris and the enemy’s railway junctions and aerodromes on the 
way there.” 


HOLLAND 


A mob of Dutch fishermen attacked a hotel on June 14 in which 
German airmen were interned, as the result of a submarine shelling the 
lifeboats of a Dutch lugger sunk without warning. The Germans were 
saved by the police. - 


A dispatch from Amsterdam dated June 20 says: 

“First Lieutenant Loerzer, one of Germany’s most famous air squadron 
leaders, has been wounded, the “Cologne Gazette” reports. 

“Lieutenant Loerzer is credited with having won thirty-three air 
encounters, for which he received the Order Pour le Merite. 


ITALY 


Italian seaplanes have visited the scene of the action Monday where 
two Austrian battleships were torpedoed by two Italian torpedo boats 
and have found wreckage a mile square ten miles north of where the 
attack too place, having been carried there by the currents. Many dead 
sailors also were seen in the water and Austrian destroyers were dis- 
covered towing another destroyer along the coast. 

The seaplanes also visited the harbor of Pola and ascertained that there 
is only one Austrian dreadnought there. As there is no other dread- 
nought afloat anywhere in the Adriatic, Commanded Rizzo and his com- 
panions feel satisfied that they sank both the Austrian warships. 


Italy issued the following on June 16th: 
“Three Austrian aeroplanes were brought down over the Piave to-day 
by one Italian flier.” 


An Italian statement of June 17th says: y 

“The aviation service has continued to take a very important part in 
the fighting, notwithstanding the unfavorable flying conditions. Forty- 
four enemy machines have been brought down during the last two days.” 


The Italian statement issued June 19 said: 
“The number of enemy aeroplanes brought down now amounts to fifty. 
Two of our own or Allied machines are missing.’’ 


The Italian official for June 20 is as follows: 

“From dawn to sunset our own and allied airmen and the seaplanes 
of the Italian Royal Navy were all active in chasing and not allowing 
the enemy to approach our lines for observation or for other aims. 
Our machines carried out bombardments, attacked the enemy with 
eee gun fire, and participated uninterruptedly and effectively in 
the battle. 

“Fourteen enemy machines were brought down. One of our airmen 
did not return. Along the whole front our observation balloons co- 
operated usefully and courageously.” 


The text of the Italian War Office statement of June 25th reads: 

“During the day yesterday and last night our aeroplanes carried 
out effective bombardments. On June 23 and 24 nine enemy machines 
were brought down.”’ 

The statement issued by the Italian War Office on June 26th said: 

“Our flights dropped several tons of bombs on enemy ammunition 
pare on the Venetian Plain and on railway establishments at Mat- 
tarello. 

“Seven hostile machines were brou 


a. i . : ¢ ght down. Lieutenant Flavio Barac- 
chini obtained his thirty-first victory. 


, 


_ Chaplain Tells King of Studied Atrocities of Teuton Flyers 
_ King George, learning that the chaplain of a British hospital in 
France which was marked by the Germans for attack was in London, sent 
a messenger to the chaplain asking him to call at the palece. ¢ 3 

_The chaplain said that two enemy machines first came over the hos- 
pital and dropped three bombs, two of which were explosive and fell in 
the outer wards, while the third was a large incendiary bomb, which 
dropped in the middle of the building, starting a fire. 

No sooner had the fire broken out than one of the German machines 
returned and, flying low, commenced to fire with machine guns upon 
nurses and men who were rescuing the wounded. 

The chaplain was emphatic in his statement that the Germans could 
not possibly have mistaken the building, and at the King’s request he 
illustrated his words by diagrams of the locality. 

King George expressed his abhorrence of the outrage and asked the 
chaplain to convey his sympathy to those injured in the attack. 


MODEL NEWS 


Edited by John F. McMahon 


Model Aeroplane Building as a Step to Aeronautical 
Engineering 


HE general appearance of flying models changes each 

year, as the accompanying records will show, and of 

course the records increase in proportion to the efficiency 
of the design. 

The model shown at the top is the first record holder in 
the United States and was built by Percy Pierce, now a lieu- 
tenant in the Aviation Section. The record of this miodel 
was something like 200 feet or so. This is wonderful when 
you think of the primitive methods used in those days when 
aeroplane flight was still a mystery. The record today is 
close on to a mile with a duration of 207 seconds. 


The Pierce model was about 24 inches long of the single 
propeller pusher type, and the main plane had a spread of 
24 inches. The covering was lining sewed on to the rattan 
wing forms. The propeller was of the high speed type and 
8 inches diameter. 

The Page model of 1910 was a new idea in model design, 
while the twin propeller idea was copied from British ma- 
chines of that time; the wings were mere slats 2 inches chord 
and 24 inches in width. The model was very light and 
traveled at tremendous speed attaining great heights when 
in flight. The propellers were small in diameter and revolved 
at tremendous speed. The model was 48 inches long and the 
propeliers were driven by three strands of one-eighth inch 
square rubber. 

In 1911 Cecil Peoli made a wonderful record with a new 
type of model having a sort of “A” frame. He believed that 
a wing pointed at the ends served to stabilize the machine 
when in flight, and built his model accordingly. This model 
made a record of 1,691 feet at Van Cortlandt Park, New 
York City. 

The next model was a surprise to model builders in 1912. 
When the author appeared with this machine he was laughed 
at. The other flyers said that a machine with such wing sur- 
face 24 by 5 inches and propellers 10 inches in diameter 
would not do much as a record-breaker, but one fine day it 
did go 2,003 feet and the propellers revolved so slowly that 
you could almost count the revolutions in the air. 

This was the forerunner of the large surface slow speed 
type and the model of today resembles it a great deal, only 
a few changes as to light weight and refinement of details. 


The frame of this model was made of two sticks of Balsa 
wood 36 inches long and tapering from three-quarter inch 
at the middle to one-half inch at the ends. Balsa wood 1s 
as light as cork but has very little strength. The propellers 
were driven by four strands of one-eighth inch square rubber. 

The Selley model was another surprise. The propellers 
were of extremely high pitch, being cut from a blank 2 inches 
deep and 1 inch wide. In the air they revolved very slowly 
about 600 revolutions per minute and the model never flew 
more than 40 feet from the ground. Selley’s record was 
2,800 feet. When fitted with pontoons it made a record of 
53 seconds duration rising from the water. This was more 
than double the English record of that time. 

The model made by Wallace Lander resembled the other 
types a good deal, but the construction was very light. The 
wings were double surfaced and covered with gold-beaters 
skin. The construction of the wings was of the thinnest 
bamboo strips and weighed three-quarter ounce. The frame 
was 42 inches long. The sticks were one-quarter inch thick 
at their widest portion and tapered to three-sixteenth inch. 

From this we see that the successful model is the one that 
is light and carefully designed. The Ward Pease model which 
is the record holder today weighs less than two ounces. 


(To be continued) 


Illinois Model Aero Club R. O. G. Duration Contest 


On June 16 the Illinois Model Aero Club held an R. O. G. 
Duration contest at which some very fine flying was done. 
The best average as well as the best flights were made by 
Wm. Schweitzer. The three official flights of the leading com- 


_ petitors were as follows: 


Wm. Schweitzer....... 137 secs. 126 secs. 15 secs. 

Ja ESaIGe., peop coocoen 98 secs. 96 secs. 15 secs. 

After the official flights were completed the boys removed 
their chassis and attempted to improve their hand launched 
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records. Some very fine flights were made in this way. 
Davies made flights of 105, 40 and 170 seconds. Krawiec made 
101 and 108 seconds. 


The climax of a day of good flying came when Wm. 
Schweitzer had an official flight of 230.8 seconds, thus break- 
ing the world’s record of 207 seconds held by Ward Pease, 
also of this club. The model was of the same general type 
of twin pusher as is generally used by the Illinois boys but 
with a refinement of details of design and construction, to 
which, no doubt, its superior flights can be attributed. 


The model was 36 inches long, weighed 1.96 ounces and 
was driven by four strands of 3/16” flat rubber turning thir- 
teen inch propellers. . 


The members of the club intend to make particular efforts 
to break the R.O.G. Duration record in the near future, as 
this in the only record not held by this club. 


Illinois Model Aero Club to Hold Contests 


The Illinois Model Aero Club has arranged a series of 
contests for the year in competition for the Laird-Weaver 
Trophy. This cup is awarded annually to the flyer having 
the best average for the year. Last year it was won by Will- 
lam Sprague with William Schweitzer a very close second. 
The schedule for the year is as follows: d 


June 2 R.O.G. Distance 
“16 R.O.G. Duration 
“30 +~R.O.G. Duration 

July 14. Hydro Duration 
“28 Hydro Duration 

Aug. 11 Hand Launched Duration 
“18 Hydro Duration 

Sept. 1 R.O.G. Tractor Duration and Distance 
“15 R.O.G. Duration 
“29 R.O.G. Distance 

Oct. 13 Hand Launched Distance 
“27 +and Launched Distance 


AMERICAN RECORD MODELS 1909 * 1916 


cy. 


PIERCE /909 


PAGE /910 


SELLE Y /9/3 


ees 


PEOL/ /9/1 


LAUDER /9/6 


LO, 


McMMAHON /912 


Aeronitis is a pleasant, a decidedly infectious ailment, which makes its victims “flighty,” mentally and 
physically. At times it has a pathologic, at times merely a psychologic foundation. It already has af- 


fected thousands; it will get the rest of the world in time. 


Its symptoms vary in each case and each 


victim has a different story to tell. When you finish this column YOU may be infected, and may have 
a story all of your own. If so, your contribution will be welcomed by your fellow AERONUTS. Ini- 


tials of contributor will be prmted when requested. 


Right! 


“Explain the meaning of celerity,’ commanded the teacher. 

“It’s what you get out from under a falling aeroplane 
with,” answered the young hopeful who had been reading 
aeronautical literature. 


Times Do Change 


Spring is here in all its glory, 
Filled with sweetness is the air, 

Painted green are all the meadows 
And the birds sing everywhere. 


So begins a poem written 
In the Ozarks far away, 
As I watched a Maltese kitten 


Fill the water radiators, 
Shove the pontoons from the soil. 


And the motor starts to humming, 
And we turn her nose to sea; 

“All is clear,” we tell the pilot, 
And he signals “set her free.” 


And the whirl of the propeller 
Blows the sand into our eyes, 

As she skims across the water 
Once again toward the skies. 


Spring is here in all its glory, 
Filled with seaplanes is the air, 

And we stand with upturned faces 
Hearing motors everywhere. 


z ones F FARRAR Burn, 
Roll upon the lawn at play. U. Ss Naval Aun Semicnmearshore 
“Times do change,” so goes a saying, 

And believe me, it is true, 
For the spring in all its glory Limericks 

Now presents a different hue. : “ ; 
Large and marvellous is the Caproni, 
I am stationed on the beaches Even young ones appear over-growni. 

Keeping seaplanes in the sky; If they get any bigger, 
With my pockets full of wrenches, What price the poor rigger! 

Glad that our machines will fly. Unless they are braced by Marconi. 


Here one comes down in a spiral, 
Skims the water through the spray. 
Heads toward the signal given 
On the beach of Great South Bay. 


A pilot who'd learnt on a Bleériot. 
Always thought he was rather a heriot, 
Till someone cried ‘Steaduet, 
I learnt on a Breguet.” 
Men in boots wade out to meet her Then his pride sank to somewhere near Zeriot. 
And we fast her with a line: nde ese ; 
“How’s she running, Mr. Pilot?” \ hilst SBS ce _bus, an AM. 
And he yells back, “going fine.” Said, “Golly, this ‘bus is a gem, 
Gott strafe its designer, 
[ cannot align ’er, 
I must wangle the angle pro. tem.” 


And we make a quick inspection, 
Add some gasoline and oil, 


LHL DIE — A QALLOON PASSED QYER THE RECIDRI 
M LOAN. arng Teese UP AND ABer” 
Wes TE RETR WHY Tom A UYELT 
INTERET 1h Te PROCKENINGS 


German bombs have again been dropped 
on London schools. After a while that 
will be the only way to get anything 
German into the American schools. 

—Newark News. 


SWRAINSTA, 2511 
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The New U.S. Serviee Set—A solid metal case, 
heavy nickel-plated and embossed with the In- 
signia of the U. S. Army and Navy. Strong, 
thin, compact: 1% inches wide, 4 inches long, 
% inch thick. 12 double-edged Gillette Blader 
(24 Shaving Edges). Contains a nickel-platec 
Gillette Safety Razor and Blade Box. In- $5 
destructible Trench Mirror inside the lid. 


Why the Soldier Chooses the Gillette 


There are mighty few personal belongings a man in the Service can pack around— 
and the greatest of his comforts is his Gillette. 
Wind-chap, sun-burn, cold water, cold weather only give the Gillette a bigger oppor- 


tunity to show service. 
There isn’t a mile of the battle-fronts, nor a ship of the Allied Nations, but has its 


Gillette users by the tens and the hundreds. The compact, portable razor that can always 
be depended on for service. 


pocket in lid; Shaving Brush and Stick Gillette 
Shaving Soap in nickel- plated Holders; two 
Blade Boxes; 12 double-edged Gillette Blades $7 
24 Shaving Edges). 5 0 ; - : 


kit. Blades always sharp, always ready. No Strop- 


Have you seen the new Gillette Sets specially 
made for the fighting man? Two of them are illus- 
trated on this page. They were designed by members 
of the Gillette organization in the Service — men 
who know what the fighting man is up against. 


Simple and compact, fit in the pack, the pocket or 
the ditty box. No strops or hones to clutter up the 


Here’s the Way to Get 100% Efficiency Out of Your Gillette 


Hold the razor naturally and eas- 
ily, and tilt the handle so you can just 


Gillette Safety Razor Co. 
of Canada, Ltd. 
73 St. Alexander St. 
Montreai 


Try this when you shave tomorrow 
morning. Lather the beard thoroughly, 
—— and rub well in 
> — that’s essential 

with any shave. 


ping—No Honing. When a man wants new Blades 
he can get them in any Post Exchange, Ship’s Can- 
teen, or Y. M.C. A. Hut, here in America or overseas. 

Our Paris Office carries stocks — is constantly supply- 
ing the American Expeditionary Forces. Gillette Safety 
Razors and Blades on sale everywhere in France, England, 
Italy, and the Eastern battle fronts. 


Gillette Safety Razor, Ltd. 
200 Great Portland St. 


feclathesbladevens London, W., England 


gage the beard. A. G. Micheles 


Then shave with 


53 Liteiny, Petrograd, Russia 


short slanting 
strokes. It doesn’t 


Putinanew blade 


Gillette Safety Razor Societe Amal BORG HNO 


Anonyme | \ handle down tight. require any brute | Vedova Tosi Quirino & Figli 
17 Bis, Rue La Boetie 4) SJ Ifyou wantaspec- force toshave with \ Via Senato, 18 
t ; ; b 
Parreanee EH <—J jally close shave, a Gillette—the \ Mil Italy 
D Z unscrewthehandle razor does the Ny Ua DR ELALY 


SY a part turn. work. 


Gillette SafetyRazor Company 
Boston Mass‘U:S:A- 
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A THOUSAND 


willing workers made it 
possible for this powerful 
aeroplane to take to the 
skies to help win the war 


in the Air for the Allies. 


The American Air Pro- 
gram is a stupendous task 
and its success depends on 
the efficient co-operation of 
every organization that can 
devote machines and man- 
hours to the task. 


Ask our Contract Work Depart- 
ment how you can help. 


Aerial Age 
Weekly 


280 MADISON AVENUE 
NEW YORK CITY 


(Continued from page 832) 
Power 


Indianapolis has an inexhaustible supply of steam coal at 
her very door—Indiana mines being within sixty miles, de- 
livering coal by three lines.of railroad. Indiana stands fifth in 
the total quantity of coal mined in a list of twenty-eight coal- 
producing States. Indiana steam coal ranks with the best of 
the middle-western coal in British thermal heat units.- The 
average is 11,697 heat units, and some of the Indiana coal 
yields as much as 12,325 heat units. The State geologist says 
there are 50,000,000,000 tons of this coal and that it will last 180 
years at the present rate of consumption. Two competing 
companies furnish electric current at rates that compare 
favorably with cities enjoying water power in the manufacture 
of electricity. Artificial gas is sold for domestic purposes at 
55 cents a thousand cubic feet and at a much lower rate to 
large users—one of the lowest rates in the United States. 


Raw Materials 


Indianapolis is a natural base for most sources of raw 
materials. No city has near its gates every form of raw 
material. Each city has some and Indianapolis has its share. 
The observant manufacturer will see at once that the very 
conditions which make Indianapolis dominant as the center 
of the country’s market, together with the city’s shipping facil- 
ities, solve the problem of raw material. Since Indianapolis 
is nearer than any other city to every possible customer in the 
United States, it is likewise nearest to all existing raw mate- 
rials. And being nearer, and having competitive shipping facil- 
ities in all directions, Indianapolis is the natural base from 
which to draw quickly and economically on the sources of 
raw material. 

Living Conditions 

Indianapolis is best known as a city of homes. There is 
practically no slum district and few tenement houses. The 
workers for the most part live in cottages under wholesome 
and sanitary conditions. There are 1,752 acres of parks scat- 
tered through all parts of the city and fourteen special recrea- 
tion playgrounds maintained by the city during the summer 
months, in addition to 59 tennis courts, 22 baseball fields and 3 
municipal golf links. There are 292 churches, 76 public school 
buildings, 3 high school buildings, 21 parochial schools, 24 
colleges (including classical, medicai, law and dental) and 
19 branch libraries, besides the new central public library. 
The various social agencies in Indianapolis exert an unusually 
helpful influence in the community and help to make the city 
one of the most attractive places in the whole country in which 
to live and rear a family. 


Atlanta Offers Aviation Inducements 


By D. C. Lawhon, Assistant Secretary, Atlanta Chamber 
of Commerce > 
TLANTA is the central location for any industrial de- 
A\ veionment in the Southeastern territory, and its excellent 
climate makes it especially suitable for the location of 
aircraft factories. 

The city is located upon a ridge, the backbone of the Blue 
Ridge Mountains, and is 1,050 feet above the sea level. It has a 
bracing climate, without great extremes of heat or cold. 

The southern headquarters of many northern and eastern 
manufacturing concerns are located in Atlanta; there being 
about four hundred manufacturers’ agents in the city. 

It is the center of vast activity on the part of the Govern- 
ment, which has twelve cantonments in this section, with about 
400,000 troops 

Camp Gordon is one of the greatest cantonments built by 
the Government, at a cost of about six million dollars and 
occupied by a division. It is believed that these quarters will 
be largely increased, and the Government is now taking steps 
to secure additional land. Atlanta will probably become the 
center for some 50,000 or 60,000 troops in the near future. 

As the Government is acting upon the necessity of the case 
and not upon favoritism for any city, it will be seen that the 
location at this point of important enterprises by the Govern- 
ment is based upon merit and the advantages of Atlanta 
as a center. 

There are a number of available properties about Atlanta 
that could be utilized for factory sites and landing fields; 
some grading, of course, being necessary to put the fields in 
proper condition. The clay soil of Georgia packs firm and 
smooth. The Southeastern Fair, a permanent institution lo- 
cated in this city, possesses one of the best mile race courses 
in the South, this tract being of clay. 

The population of the city to-day is 240,00 and there are 
243 miles of street railway, with an excellent system of trans- 
fers, enabling the movement of labor to and from all outlying 
sections. 

One secret of Atlanta's remarkable growth is to be found in 
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To build a weapon of the skies, in- 
vincible as Jove’s Great Thunder- 
bolt of old—that is the work to 
which our all is dedicated. 


A REAL FIGHTING 
INDUSTRY 
Elizabeth, New Jersey 


Member of Manufacturers’ 


Association, 


Aireraft 


Ine. 


the fact that the people pull together on all questions that 
affect the prosperity of the city. They have a splendid civic 
pride, which is known as the “Atlanta Spirit.” In great crises 
an appeal to the “Atlanta Spirit” is never heard in vain. The 
business and professional men of Atlanta give more of their 
time and money to public work than those of almost any other 
community in the South. They are organized through the 
Atlanta Chamber of Commerce for all kinds of constructive 
work designed for the upbuilding of the city or improvement 
of the conditions of life and business. 

Atlanta is the center of great war activity on the part of the 
United States Government. In addition to Camp Gordon 
mentioned before there has been located in Atlanta the follow- 
ing Government institutions : 

The Supply Depot for the Southeast. 

The Medical Supply Depot for the Southeast. 

A general hospital for the Southeast. 

A Regional Bank for Georgia, Florida, Alabama, Mississippi 
and Tennessee. 

The Regional Director of Railroads for the Southeast, con- 
trolling an immense traffic in this region. 

Headquarters of the Railway Mail Service for the Southeast. 

An aviation school with 600 students. 

The Government Repair Shop now being erected at a cost of 
about two million dollars, to employ about 1,500 men, engaged 
in repairing motors, machinery and all sorts of articles for 
the cantonments of the Southeast. 

The Government Reclamation Works repairing clothing, 
shoes, hats, tents and other articles. We are informed that 
these works will employ about 2,500 persons. The Government 
is now negotiating for a building in which to establish this 
factory and will start it at the earliest possible moment. A 
large volume of work is already consigned to Atlanta and 
awaiting repairs by these works. 

A Remount Comp in connection with Camp Gordon. 

An artillery range twenty miles from Camp Gordon and to 
be connected with that camp by a military road. 

A rifle range about fifteen miles from Camp Gordon and to 
be connected by a military road. 

Inquiries regarding Atlanta as a location for aircraft and 
other factories should be addressed to the Atlanta Chamber of 
Commerce. 


We have received two notices from the 
Government: 

1. Your application for a license to fly is 
disapproved. 

2. Since your Penguin does not leave the 
ground there is nothing to stop the use of 
them. 


Wherefore, 


YOU MAY LEARN TO FLY 


BY THE 


BEECH FLIGHT SYSTEM 


PROCEDURE: 


You apply for a license for the purpose of mak- 
ing practice flights on Salt Plains, Okla., to The 
Joint Army & Navy Board for Aeronautic Cog- 
nizance, 1607 H Street, N.W., Washington, D. C. 

You then pay us a fee of $125 for which we pre- 
pare you to the point where you may safely go up 
alone in our airplane, which we rent you for 65c 
each minute of actual flight, including the cost of 
breakage, with the proviso that you follow our 
instructions, because while our Penguin is harder 
to handle on the ground than an airplane is in the 
air in normal weather, there remains the prin- 
ciples of the landing to teach, which is easy by 
our system providing instructions are followed. 


Address 


THE BEECH FLIGHT SYSTEM CORPORATION 
Cherckee, Okla. 


Pioneer aviator A. C. Beech, President. 
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Baxter D. 


WINCHENDON 


Whitney Scraping and Toothing Machine 


Many of the Aeroplane Manufacturers, as well as 
Propeller Makers, are using this machine. 


It will pay you to investigate. 


Aeroplane Propeller Stock 


Toothed at the rate of 100 feet per minute by running it through a 


W Holt Nee 
Toothing Machine 


If you want to prepare your Propeller stock be- 
fore gluing up by the quickest—easiest—safest and 
cheapest method, just put it through a Whitney 
Toothing Machine. 


Write for catalog 
and samples of toothing 


Whitney & Son 


MASSACHUSETTS 


(Continued from page 


Travis, William Seybold 
Trueheart, James Overton 
Thresher, Ebenezer S. 
Taylor, Arthur W 
Truitt, Leon Olover 
Thomas, William G 
Thompson, Roland S 
Tenhope, Jerry J.. 
Thomas, Charles E.... 
Taylor, Marvin H 
Tyree, John Wade 
Taylor, Alfred B..... 
Trantham, Homer.... 
Tips, Eugene C 5 
Tupper, Preston E.... 
Taylor, Howard Story 
Todd, Edwin T....... 
Tillisch, William H 
Thompson, Arthur F 
Telfair, John Chandler 
Turrill, Gardner Stilson 
Toppan, Cushing...... 
Turner, Homer H 
Taylor, John A 
Talbot, Elmer R oe 
Taylor, Alfred Bucklieur 
Traughber, Jesse Douglas 


Vincent, John H 
Valentine, Allen W. 
Vendig, Morales Casseres 
Vogt, Edward Charles 
Venton, Wilson L 
Vinton, Benjamin 
Vandermeer, Dirk J 


Ww 


Wilson, Frank G 
Walrath, Duane E 
Wilford, Robert Nicholas 
Wood, Harold Burroughs 
Westall, William Henry 
Winters, Bert.. 

Woltz, Roscoe.. 

Welch, Paul R 
Wymond, William J. 
Woolf, Douglas G 
Weitekamp, Elmer J 
Worth, Paul.... 
Weddington, Harry.. 
Wells, Harold Ralph 


White, Kenneth Taylor... 


Wiave’ ‘Karlie tre. 
Walker, Clarence R... 
Welles, Charles B..... 


Wolf, Irwin TD) RE ie eee nee 5 


Wehrell, Albert J.. 
Wheeler, Sylvester L... 
Wentworth, Harold S.... 
Webster, Lewis Selwyn........:....§ o 
Wamer,) William, (Bw.8a.%.2s.atnae eee 
Welch, Peter Westley............. 
Whitehead, Eugene Cunningham. . 
Weiser, Victor Albert 
Werner, Raymond E.. 
Wolff, Charles......... 
Williams, Stanley T.. 
Ward, Peter Garner... 
West,» Norman) Stewart... 5-. sccmne 
Worrell, Willard Parker........ 
White, Zebulon L...... af 
WicodsaWalterin us, ). cere etenne 
Wiley, Esmond Fenton.. 
Wilson iGiy= Els .)-: ceceicean eee 
Williamson, Cleburne Milton.... 
Williams, William Pearce 
Whitman, John B....... 
Walthall, Leroy A...... 
Wiley, Barton aroha 
Wendell, Lay 
Williamson, James C..... 
Winkle, William E....... 
Whitten, Lacey R.... 
Wiattiiy ElarryaesWiem sen 
Whiting, Bryan F.... 
Wagner, Albert G... 
Webster, William P.. 
Wagoner, George A 

Waite, Eugene, Jr..... 
Wright, Oscar Catlette. 
Williams, Paul Beauchamp 
Winigir eon. <sene ov 
Wendt, Carl Albert.. : 
Worthen, Charles Bertrand 
Walton, Lester Roberts 


y 
Mork, ai tke Aken -lysabaelane.~ a: Ser. «) DUNS 
Yackey, Wilfred A., Jr : : ..LHV 
Young, George E... ...PWM 
Monksib hilt pens)-rerterese a as .WFO 
Younger, John E E : -WFO 
Z, 
Zingermann, Ernest Louis ye SLR; RWT 


(Continued from page 821) 
defects only developed after long trial in 
the air; new types of aeroplanes favor- 


ably reported on when first tried are 
found on longer experience not to give 


complete satisfaction, and yet is is im- 
possible, if we are to keep ahead in the 
keen struggle for aerial superiority, to 
wait for full experience before placing 
orders. Risks must be run, and new types 
must be adopted at the earliest moment 
consistent with reasonable assurance that 
they will constitute a substantial improve- 
ment on what is already in use. Orders 
must be placed, moreover, for consider- 
able numbers and for delivery over many 
months, as the large output required for 
our present flying services can only be 
obtained by bulk orders permitting a high 
degree of sub-division of work. 

The next step in the problem is the 


_balancing of the engine and the aero- 


plane programmes. Owing to the much 
longer period required for the production 
of engines than of aeroplanes, orders for 
the former must be placed for relatively 
long periods ahead, before it is known 
what types of aeroplanes will be required 
when the engines become available. 

The problem is complicated by the fact 
that manufacture and delivery rarely if 
ever proceed in accordance with antici- 
pation. The output of a particular type 
may be delayed for weeks or even months 
owing to some technical difficulty of man- 
ufacture. Moreover, as replacement of 
losses and expansion are proceding sim- 
ultaneously in the flying services, and the 
rate of wastage in different types of en- 
gines and of aeroplanes varies consider- 
ably according to circumstances, it is im- 
possible to forecast with accuracy what 
engines will be available for the equip- 
ment of new types of aeroplanes after 
wastage has been made good. Nor is it 
possible to any great extent to adjust the 
programme by modifying orders once 
placed withont dtsoreanizing sunnly. The 
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NEW EPOCH 
IN AVIATION 


POPULAR PRICED 
TWIN MOTORED HARLEY-STROMER 
AEROPLANES 
HYDROAEROPLANES — FLYING BOATS 


Standardized MANU 
ndardized | EFFICIENCY MANUFACTURE 
tandaraize SAFETY MATERIALS 
DURABILITY ENGINES 
aD { CONTROL 


Price $3,000 


Training Machine for Military Purposes. 
Training Machine for the Student Aviator. 


Pleasant and Safe Machine for the Sports- 
man. 


Machine for Commercial Purposes, Mail 
and Express Routes. 


GUARANTEED PERFORMANCE 


38 to 60 Miles Per Hour 
Capacity, Pilot and Passenger 


AERONAUTICAL EQUIPMENT, INC. 


ISRAEL LUDLOW, President 
Mill and Manufacturers’ Agent 
1 WALL STREET NEW YORK CITY 
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ARE YOU 
AWAITING 


ASSIGNMENT 
TO 


Ground School? 


If so our Educational Service De- 
partment can. co-operate with 
you in helping you utilize your 
time to the best advantage by 
suggesting a course of aeronautic 
reading which will fit in with 
your 


Ground School Studies 


The Textbook of Miltary Aeronautics, by Henry 
Woodhouse. Price $6.25 postpaid. 


The Textbook of Naval Aeronautics, by Henry 
Woodhouse. Price $6.25 postpaid. 

Military Aeroplanes, by G. C. Loening. Price $4.75. 

The Aeroplane Speaks, by Barber. Price $3.25 
postpaid. 

Learning to Fly in U. S. Army, by Fales. Price 
$1.60 postpaid. 

Manual of Military Aviation, by H. L. Muller. 
Price $2.50. 

Aviation Engines, by Page. Price $3.25 postpaid. 

Dyke’s Auto & Gas Engine Encyclopedia. Price 
$3.82 postpaid. 

Elements of Machine Design, by Nachman. Price 
$2.25 postpaid. 

Practical Wireless Telegraphy, Bucher. Price $1.60 
postpaid. 

Practical Electricity, by Croft. Price $2.65 post- 
paid. 

Military Map Sketching and Reading, by Barnes. 
Price $.85 postpaid. 

Glossary of Aviation Terms in French and English. 
Price $1.10 postpaid. 

The Eyes of the Army and Navy, by Munday. 
Price $2.15 postpaid. 

Gas Engine Principles, by Whitman. Price $1.70 
postpaid. 

Manual of Army Aeronautics. Price $.65 postpaid. 

Manual for Aero Companies, by Satterfield. Price 
$1.10 postpaid. 

Lewis Machine Gun. Price $.65 postpaid. 

Mechanical Engineer’s Handbook, by Marks. Price 
$5.30 postpaid. 

Aircraft Mechanics Handbook, by Fred H. Colvin. 
Price $3.00. 


The AERONAUTIC LIBRARY, Inc. 


280 Madison Avenue 
Telephone Murray Hill 7489 


New York City 
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(Continued from page 840) 
problem does not end here. Whenever a 
new type is introduced provision must be 
made for accumulating a sufficient “head 
of spare engines, spare aeroplanes and 
spare parts of innumerable kinds, to keep 
the squadron. to be equipped with that 
type in a condition to make good the 
day-to-day wastage and carry out the 
constant repairs required. 

Such being the nature of the problem, 
it is satisfactory to be able to record that 
during the year 1917 not only was the 
number of squadrons of aircraft on the 
various fronts increased in a notable de- 
gree, but there was a complete replace- 
ment of machines and engines of the older 
types. The very great increase in output 
which is being obtained has placed a con- 
siderable strain on the workers in the 
aircraft and aero-engine factories of the 
country, a strain which is being met on the 
whole in a satisfactory manner. 

The difficulties in connection with pro- 
duction are aggravated by the competing 
claims of many different types of aero- 
engines. Standardization is the ideal 
but it is obviously difficult of attainment 
having in view the importance of not 
losing time in production and at the 
same time of keeping abreast with the 
very latest developments necessitated by 
the need for constant increase of horse- 
power and higher performance. The Air 
Council are most keenly impressed by the 
need for concentration on a few approved 
engines, and they have the whole question 
of the reduction of numbers of types 
under constant and careful considration. 

Attention was drawn, on more than 
one occasion, by manufacturers to the 
importance of maintaining the interest 
of workers in aircraft factories in the 
highly important but generally monotonous 


PEST ESL URB T! 


United States Iron and Steel Co. 


Woolworth Building : 


"USTS Ce 


TUBES 


Specifications required by Government 


Stock and Mill Delivery 


Mechanical 
Boiler 


Seamless 
Brazed 
Welded 


New 


En- 


work on which they are employed. 
gaged, as they frequently are, on the pro- 
duction by a repetition process of some 


small part of an aeroplane, these men 
and women find it difficult to realize that 
they are contributing effectively to one 
of our most valuable instruments of war- 
fare. It was accordingly arranged that 
Captain Ewart, R.F.A., well known as a 
writer by the name of “Boyd Cable,” 
should visit various squadrons at the 
front and gather materials and photo- 
graphs for lectures concerning the ex- 
ploits performed with various types of 
aircraft for delivery to the workpeople 
engaged on the manufacture of those 
particular types. Captain Ewart deliv- 
ered several series of lectures which, 
judging from the reports received from 
the factories concerned, proved a very 
great success. 


Commend Naval Air Work 


Washington.—The Committee of the House of 
Representatives appointed for investigation of 
conduct and administration of naval affairs, 
commends the naval aircraft construction work 
performed. That part of the report bearing upon 
aircraft reads as follows: 

“We have examined the naval aircraft situ- 
ation and find many matters of great interest, 
but much of our information is not now open 
for public discussion. 

This was the one development of material 
which no amount of foresight would have en- 
abled the navy to prepare adequately. The 
growth of aeroplanes and seaplanes has been 
so rapid that nothing short of actual war condi- 
tions would insure a large number of up-to-the- 
second machines with aviators trained to handle 
them. 

“In the earlier stages of its undertakings 
naval air service met many discouragements, 
the perfection of the liberty motor and the 
of large sums of money in conjunction with 
army to finance manufacturers have, under the 
direction of the air service, produced results 
that now promise to meet the requirements of 
this important branch of the navy. 

“The aircraft program is in charge of Capt. 


the 
but 
use 
the 


Lap Welded 
IG WE HAVE IT 


York, U.S.A. 


Noble E. Irwin, and we commend to the entire 
committee the careful reading of his hearings, 
and especially a recent interesting and informing 
report made by him, now on file with the secre- 
tary of the committee.” 

The report filed by Captain Irwin with the 
committee is not available for public information 
because of military reasons. The hearing of 
Captain Irwin by the Committee on Naval Af- 
fairs developed the following information: 

The Navy Department considers it undesir- 
able to build more rigid dirigibles and is manu- 
facturing only the non-rigid types made of 
cloth, inflated like a balloon and without metal 
or woodwork. The fuselage of the car attached 
to this type is like the fulselage of a War Depart- 
ment aeroplane. 

The rule in connection with establishment of 
training schools for fliers is to limit them 90 ma- 
chines because more than that number creates 
great possibilities of collisions in the air. 

The advanced training schools are separated 
from the preliminary training schools and include 
instruction in bomb dropping and gun fire. 

The sizes of the aeroplanes change so fre- 
quently that new hangars have frequently to be 
constructed. 


Propellers Coming from Milwaukee 


Milwaukee.—A large plant for the manufacture 
of propellers for aeroplanes, hydroaeroplanes and 
similar craft has been established in Milwaukee 
by the United States Aero Propeller Co., or- 
ganized by the samé interests owning and operat- 
ing the Great Lakes Boat Building cae Wii 
Morehead is president and general manager of 
both companies, which jointly occupy the boat 
works and shops at 333 Becher Street, Mil- 
waukee. The new company is working on large 
Government contracts both for the army and 
navy departments. 


Coffin Examined in Aircraft Investigation 


Washington.—Howard E. Coffin, recently chair- 
man of the Aircraft Production Board. was ex- 
amined by Charles E. Hughes and Assistant At- 
torney General Frierson at the Department of 
Justice, in the aircraft investigation. Mr. Coffin’s 
examination occupied most of the day, and At- 
torney General Gregory himself was present the 
greater part of the time. Neither Mr. Coffin 
nor the investigators would discuss the inquiry. 
Mr. Coffin left the Department of Justice in 
his usual good humor, and apparently had not 
been seriously affected by the investigation. 
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RESISTAL 
EYETECTS 


“Stand the crash better than either airplane or aviator’’ 


—So writes a Flier in the Royal Air Force: 


“Strauss & Buegeleisen:—I wish to fall in line with the many thousands of fliers who have been singing 
the praise of the Resistal Goggle. 


“On November 23, 1917, I had a rather bad crash while 
flying at Everman Field, Fort Worth, Texas. 
“T may truthfully say that Resistal Goggles stood the 
crash better than either the machine or me, I not hav- 
ing recuperated from my injuries at this date. 
This Guarantee of y “I feel indebted to the Resistal for the fact that my 
RESISTAL AVIATOR GOGGLES YG) eyesight was entirely spared me, while I received other 
isito|Gertify that Y4j injuries in the head and face. I am enclosing the Gog- 
1. Resistal lenses are the same as those tested Y gles which did the trick. (Signed Syne member of 
by the U. S. Bureau of Standards Test No. the Royal Air Force—name on request.) 
13004, and made the subject of Bureau of Stand- Y a 
ards Report of March 25, 1918S. NY, | The U. S. Bureau of Standards 


ney pn) pnshatterables and will ndereo Ree tue sa nieetcy NY Says of RESISTAL glass that it is of “great importance in devices 
sults the tests made by the Bureau of Standards. j for protecting the ey A ndiitacecae An dino GAN RICGHARIB: 
They will not destroy, reduce, distort or impair the vision in Ur SISTAL, the Bureau says:—‘“This type of gla should aid 
any way, no matter when, where or for what length of time 4 on through haze and smoke since it screens off the light which 
they may be continually worn. Specifically, this guarantees that UN} cattered most.” 

the wearer of Resistal Goggles will pass the standard vision VY He x : 

tests of the U. S. Aviator (Army or Navy) as well with Resistal (NY Write us for the Bureau of Standards’ full reports of March 25th 
Goggles as he may have without any goggles before his eyes. i Z and May oth, 1018. 


STRAUSS & BUEGELEISEN 


Sole Manufacturers 


438 Broadway New York City 


The A.S. HEINRICH CORPORATION 


Manufacturers of 


AIRPLANES and SEAPLANES 


For Military and Sporting Purposes 


FACTORY 
Freeport, Long Island, New York 
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(Gostor Ou 


for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL a 


“Founded 1657 
The Oidest and Largest 
of Castor Oil in the United Ae 


120 BROADWAY = - ~ NEW YORK — 


Aluminum Company of America 
PITTSBURGH, PA. 


Manufacturers of Aluminum 
Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 
Extruded Shapes, Electrical Conductors 
General Sales Office: 2400 Oliver Building, Pittsburgh, Pa. 


Branch Offices: 


Boston's: i. :05 Sie siersievena eto 131 State Street 
Chicago. 1500 Westminster Building 
Gleveland: . 2222225... 950 Leader-News Building 
Detroitinisiac-acu.iercn ae 1512 Ford Building 
Kansas Gity. 3:2... ee 308 R.A. Long Building 
NewS Vorkis ccc: cia nisloroeren etnies 120 Broadway 
Philadelphia........ 1216-1218 Widener Building 
Rochesters.s 5 s2:¢ 4 sacccin eon 1112 Granite Building 
Sanwlranciscomi- irene 731 Rialto Building 
Washington...... 509 Metropolitan Bank Building 
CANADA LATIN AMERICA 


Northern Aluminum Aluminum Co. of 
Co., Ltd., South America, 
Toronto Pittsburgh, Pa. 

ENGLAND 
Northern Aluminium Co., Ltd., London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office. 


Specially Refined 7 


WEST 
WOODWORKING 
COMPANY 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 
Quantity Production 
Prompt Shipments 


Address: 
WEST WOODWORKING COMPANY 
308-224 N. Ada Street - - - - Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 


Designed and Built to 
meet the exacting 
requirements of 


Airplane Service 
combining: 
Light Weight 
Efficiency and 
Durability 
Diagonal and Square 
Honeycomb Types. One 


Quality Only— 
The Best 


Our engineering experience 
and up-to-the-minute man- 
ufacturing facilities are at 
your disposal. 


The GsO Mfg. Co. 


New Haven, Conn., U.S.A. 
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AEROPLANE CRANKSHAFTS 


Wyman-Gordon Company Worcester, Mass., U.S. A. 


ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors 29 Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 


GROVER C. LOENING 


ANNOUNCES 


THE NEw 1918 EDITION 


ENLARGED 
AND 
SIMPLIFIED 


OF THE EXTENSIVELY USED TEXTBOOK 


Melb lseAR Yo “AEROPLANES 


ALMOST DOUBLED IN SIZE AND WITH THE FINEST HALF-TONE AND LINE-CUTS AVAILABLE 
FOR SALE 


Price, $4.75 


45 EveEvVENTH Sr. 
L. l. City, N. Y. 


Pioneers Steele’s Adv. Service, Ltd. 
in British Aviation 
Made by The 


BLACKBURN 
i AEROPLANE 
& MOTOR 
COs tds 
at their 
P extensive Works 


AIRCRAFT. oe 


Aerodromes 
Land Machines—Seaplanes—Flying Boats 


in Yorkshire 
England. 
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| SPECIALISTS 
IN 


WOODWORKING MACHINERY 
i FOR AEROPLANES 


Jones 
Superior 
Scroll 


Saws 


Used in all the 
large aeroplane 
factories because 
they are faster 
and more accu- 


rate. 


Write for 
particulars 


JONES SUPERIOR MACHINE CO. 
1258-72 W. North Ave., Chicago, III. 
Eastern Branch: §0 West Street, New York City 


| AIRPLANE MANUEACTURERS 
The United States Government 


uses and endorses 
THE WARNER AIRPLANE CONTROL 


“There's a Reason’ 
particulars furnished upon 


request .. 
Wm.Deshler Warner-—Jole Migr. 
Eight - East: Broad - eee 


ere ee BUS: er 


TURNBUCKLES OF QUALITY 


To meet the most exacting requirements 


SPECIALISTS 


Write for information 


STANDARD TURNBUCKLE CO. 
CORRY, PA. 


New York Office: Woolworth Building 


Oa) 


“Supremacy in the Air the Key to Victory!” 
Learn Aviation Mechanics 


Train yourself for the Aviation Service and the Aircraft Industry 
by taking advantage of 
OUR GROUND COURSE IN AVIATION MECHANICS 


Affording preparation prior to entering Government Ground School, 
covering aero-dynamics, aero-engines, rigging and Lewis gunnery. 
Previous experience unnecessary. 


WE ARE THE PIONEER AVIATION SCHOOL 


Aviation Mechanics $6 Aero-Engine 
Course (3 weeks)......... $35 


Course (6 weeks)....... 
Wireless Course (3 weeks) $35 
Write for our Illustrated Booklet “*B’’—‘‘A Message to You on Aviation” 


110-114 West 
42nd Street 


Telephone 
Bryant 9078 


New York 


THE BEST BEARING METAL ON THE MARKET 


A Special Process Tin Base Copper Hardened Alloy 
for Crank Shaft and Crank Pin Bearings 


THE ONLY ONE WE MAKE. 
THE ONLY ONES THAT MAKE IT. 


FAHRIG METAL COMPANY, 34 Commerce St., New York 


IMMEDIATE DELIVERY 
CAN BE GIVEN ON 
2 NEW UNITED EASTERN TRACTOR 
BIPLANES 


Equipped with 90 and 100 H. P. Hall-Scott motors and 
dual controls, excellent for Training Purposes. 


ALSO FOUR ADDITIONAL MACHINES 


now in course of construction, 1 equipped with 125 
H.P. Duesenberg Motor, and 3 without motors in 


Five Weeks Delivery 
Prices and further particulars upon request. 


UNITED EASTERN 
AEROPLANE CORECR ee 


ee Ee Ss Ave. oe es New York 
DRESS aca NE 


LET US FIGURE 


WITH YOU ON 


BRASS or BRONZE 


CASTINGS 


STEEL STAMPINGS, HOOKS, HINGES 
SADDLERY HARDWARE, BUCKLES, ETC. 


PROMPT DELIVERIES 


WEBER-KNAPP CO. 


JAMESTOWN 
» NEW YORK 
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Tycos 


Aviation 
Barom eter | 


Made in U. S. A. 


Write for Information. 


Taylor Instrument Companies 
Rochester, N. Y. U.S. A. 


For 
Accurately 
Shaping 
Two- 


G. J. KLUYSKENS gee) Three: 


or Four- 
112 W. 42nd St., New York Bladed 


Tel. Bryant 886 j oe ; as Airplane 
\ <a Propellers 


Write or Wire or Complete Details 


MATTISON MACHINE WORKS 


Inquiries for Parts for Foreign Engines and Aeroplane Invited. 879 FIFTH STREET, i BELOIT, WISCONSIN 


Airplane Patents My Specialty 


PAT EN TS 


WILLIAM N. MOORE | one PRIME WAR ESSENTIALS 


PATENT ATTORNEY ER = Stocks of distributors and facilities of manufacturers must be 
LOAN AND TRUST BUILDING -4= adjusted to care for essential needs. 
WASHINGTON, D. C. - ©  Lunkenheimer patrons are earnestly requested to assist in the 
common cause by confining their War Period specifications 
The first important step is to learn whether you can obtain a E to essential plants, craft, vehicles or equipment. 


patent. Please send sketch of your invention with $5.00, and 
I will examine the patent records and inform you whether you 
are entitled to a patent, the cost and manner of procedure. 


Personal Attention Established 25 Years 


Rome Aeronautical 
Coes RADIATORS 


Are accepted as the best 
by the leading aircraft 
Miscefuane te suinenteurd ater i ; Z, ; > manufacturers in the U.S. 


Lakletrepeenstces arith ther patel (bie 6 eanipe 
edt eed pate area 
Send us your blue prints. 


Rome-Turney Radiator Company 
ROME, N. Y. 
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All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 


Zenith Carburetor 
Company 


New Yok DETROIT Chicago 


International Aeronautical 
Instrument Corporation 


Of 308 Madison Avenue, New York 
Formerly A. HAUSTETTER 


Air Speed Indicators, 
Altimeters, Barographs, | 
Compasses, Etc. 


FLYING-SCHOOL 


THE HORACE KEANE SCHOOL OF FLIGHT 
(THE HYDREROCRAFT COMPANY, INC.) 


IMMEDI ATE INSTRUCTION USING CURTISS 


JN 4B MILITARY TRACTOR 


Post Graduate Students may arrange for additional 
solo work. Passenger flights by appointment. 
iving Accommodations. 


Located on our own field in the center of all aerial 
activity in this section. 


CENTRAL PARK, LONG ISLAND 


Applications to 


THE HYDREROCRAFT CO., INC., 
112 West 42nd Street Tel. Bryant 886 


AVIAPHONE 


Used by the Russian Government 


Makes conversation possible between pilot and 
passenger. 


Invaluable for military use because the officer can 

direct the pilot in scouting. 

Indispensable when maps or photographs are to be 

made, because both hands are left free. 

Mouthpiece in position only during conversation. 
Light and Convenient 


THE 
TURNER 


Outfit consists of 2 Head Caps, 2 Receivers for each user, 
light-weight Battery and Cords. Weight complete, 5 Ibs. 
5 ozs. ecelvers Adjustable to any type of headgear. 


Write Us To-day 
GENERAL ACOUSTIC CO., 7° West 42a sT- 


iEW YORK 


ROEBLING AIRCRAFT WIRE, STRAND AND CORD 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J., U. S. A. 


RUBBER AERO CORD-— 


For Shock Absorbers 


PROMPT DELIVERY 


THE RUSSELL MANUFACTURING CO. 
349 Broadway 32 83 New York City 


Factories: Middletown, Connecticut 


=|}  TURNBUCKLES———=| 


METAL PARTS AND ACCESSORIES 7 
FOR AERONAUTICAL USE = 
Send five cents for our new 

illustrated catalogue 


AERO MFG. & ACCESSORIES CO. 
18-20 Dunham PIl., Brooklyn, N. Y. 
Tel. Williamsburg 4940 


—_— = DOEHLER. awa: 
BABBITT-LINED BRONZE BEARINGS 
_ Tes,diientts! AIRPLANE MOTORS 


WESTERN PLANT BROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. 


NEWARK.N.J. 


KITESo. 


of Every Description for Every Purpose | 


S. F. PERKINS, INC. 
110 Tremont Street, Boston, Mass, a 


Portable cradle dynamometers for testing motors 


JOSEPH” Tei Gi 


AUTOMOTIVE 
ENGINEERING 


MOTOR DESIGN and TESTING 


Motor Testing Plant 


MONTROSS AVENUE 
EAST RUTHERFORD, N. J. 


Consultation Office 


1790 BROADWAY 
NEW YORK 


13-14-15 inch swing 
Catalog? 
SEBASTIAN LATHE CO. 


SEBASTIAN 


160 Culvert Street 


CATHES WOM 
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20 WATT HRS. PER LB. OF ELEMENTS 


Airplane Batteries 
The Lightest, Most Powerful 


BEST BUILT 


Multiple Storage Battery Co., 
427 West 50th Street New York City 


Learn To Fly Where Experience Has 


NATIONAL TURN BUCKLE S. REDUCED THE COST %,:ective stound training before sending 


IMMEDIATE DELIVERY 


you into the air. 
b liminating the d tall spin, which 
REDUCED THE RISK tis caused 90% ot thet feeniiieeron eames 


ican aviation flelds. 


NATIONAL AEROPLANE COMPANY REDUCED THE TIME }y, sending you up alone quicker and giv- 
549 W. Washington St. CHICAGO, ILL. Beech Flight System Corp. Aviator A. 6. Beech con 


WICHITA, KANSAS 


We are the onl in th de- 
Mtedteclusivclets the manufacture of MACHINE KNIVES 
BEVELED EDGE STEEL AND SPECIAL CU 
HULLS and PONTOONS ee 


for HYDROAIRPLANES 


For AIRCRAFT 


PALMER SIMPSON CORP. Saranac Lake, N. Y. WILLIAM S. THOMSON’S SON 


HIGH GRADE WOOD WORKING 


CHICAGO, ILLINOIS 


400 West 27th Street Established 1872 New York 


LUBRICAT 
MACHINE TOOLS OIL and SA SO LINER 


Write for our complete catalog of Saws, Knives, Also special parts for Automobiles and Aeroplanes 
Bits, Cutters and Wood Shop Equipment. Manufactured by 


WOODWORKERS’ TOOL WORKS PEDERSEN LUBRICATOR CO. 


636-644 First Avenue New York 


Advertising 
in this department 


Forms close for this de- 


10¢ a word Classified Advertising _ partment on Monday 


$2.50 minimum 


preceding date of issue 


WANTED — EXPERIENCED DRAFTSMEN 
or draftswomen immediately. State expe- 
rience, age, salary expected and reference. 
Gallaudet ahieerate Corporation, East Green- 
wich, R. 


MAGNETOS FOR SALE: We have a few 
new Dixie, 8 cyl. Aeroplane Magnetos, only 
$65.00 each. Address Box 293, Aerial Age, 280 
Madison Avenue, New York City. 


SUPERINTENDENT AVAILABLE, AERO- 
plane and flying boat production my "specialty. 
Can handle men successfully. If you are 
behind on production, secure my services, 
using the progressive method. Results guar- 
anteed. Box 301, AERIAL AGE, 280 Madison 
Avenue, New York City. 


WANTED MECHANIC: ONE WITH EXPE- 
rience on Gyro or Gnome motors given pref- 
ence. A-1 engine man only need apply. Ex- 
hibition work. Address Box 287, Aerial Age, 
280 Madison Ave., New York City. 


FOR SALE: Suitable for Aviation Motors—2 
New 100 Horse Power, 6 Cylinder Engines. 
Will sell REASONABLE. J. Straus, 203 Cen- 
ter St., New York City. 


FOR SALE: Aeroplane Hangar Tent, 30x 50 
feet, 8 ft. walls, used two months, cost 
$250.00. one for $175.00.. Write quick pa sncee 


for every style of Gee eae Mono- 
planes, Biplanes, Seaplanes, Scouts, Hydro- 
sicpianes: 202 No. abash Avenue, Chicago, 


AIRCRAFT EXPERT DESIGNER and 50 GNOME TRACTOR LOOPER SHIPPING- 


Builder of aircraft under military specifica- cases, somewhat damaged, can be had for a 
tions. Ten years’ experience on land and eats Three new wings in reserve. Richter, 
water machines, experimental and produc- Vest 125th Street, New York City, Phone: 
tion. What can you offer me? Address Box Harlem 3050. 

297 Aerial Age, 280 Madison Avenue, New 

York City. 


MODELS — Model Aeroplanes, Accessories 
and Supplies. : ERNE suitable forthe 
construction o odels that wi y en 
INSTRUCTORS OF AERONAUTICAL EN- piceats for illustrated catalog. Wading River 
gines must be practical, able to make own Menutacturing Co., 609 Broadway, Brooklyn, 
repairs, 45 hour week, day work, and three 
nights per week. Apply to Frank F. Tenney, 
Principal West Side Y.M.C.A., Airplane 
Mechanics School, 240 West 53rd Street, New 
York City. 


TENTS FOR AEROPLANES. M. MAGEE 
£ Son, 147 Fulton Street, telephone Cortlandt 


5635. 
FOR SALE: Curtiss Model F Flying Boat in 
excellent condition and with complete equip: 
mene ae aU Scpon yaOnehscason: Ours FOR SALE: 60 H.P. Curtiss Motor at a 
ee Box AG: 298 aie AGE, 280 Madison very low price if taken at once. Same is 
venue, New York City. in excellent condition. Address Box 299, 
Aerial Age, 280 Madison Avenue, New York 
City. 
FLYING BOAT FOR SALE WITHOUT 
motor, in perfect condition, good flyer and 
speedy, will consider automobile as part pay- TRACTOR SEAPLANE, NEW, NEARLY 
ment. A. Just, 793 West Ave., Buffalo, N.. Y. completed. Farman-Curtiss pusher. Exhibi- 


tion pusher % finished. Monoplane parts. 
Pontoons. Propellers. At small fraction of 
cost. 986 Trumbull Ave., Detroit, Michigan. 


INSTRUCTORS IN AEROPLANE RIGGING 
and theory of flight. Must be practical men 
as well as able to lecture classes. 45 hour FOR SALE: ONE GYRO AEROPLANE MO- 
week, day work, and three nights per week. tor, 90 to 110 H.P., in especially good condi- 
Apply Frank F. Tenney, Principal West Side tion, also, one two-blade propeller. Address: 
Y. M.C.A., Airplane Mechanics School, 240 A. F. Abbott, 6641 Reynolds Street, Pitts- 
West 53rd Street, New York City. burgh, Pennsylvania. 
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Manufacturers of 


Waterproof Ply Wood Panels of 
all Thicknesses and Plies. 


Stands Highest in Government 
Tests for Strength and Water 
Resisting Qualities. 


a 


FABRICATORS of PARTS of 
ALL KINDS 


Sales Agents for Certus Cold Glue 


Absolutely Waterproof and Accepted by the 
Government 


J. C. WIDMAN & COMPANY 


14th and Kirby Ave. 
Detroit, Mich. 


RICHARDSON AERO- 
PLANE CORPORATION 


LON ¢€..0'-R PP OY RVAlE EVD 


LAND and WATER 


AIRCRAFT 


NEW ORLEANS - - LA. 


AIRPLANE MOTORS 


NEED 
AMERICAN HAMMERED 


—for maximum power 
—for economy of fuel 
—for 100% service 


American Hammered Piston rings are standard equip- 
ment in Pierce-Arrow, White, Winton, Stearns, Mercer, 


Stutz, Duesenberg, Kelly-Springfield, Wright-Martin, 
Aeromarine, Thomas Morse, Simplex, Gramm-Bern- 
stein, Corbin, and many others. 

Send us blue print of your piston and we 


will gladly send particulars. Our Booklet, 
“The Soul of the Motor,” sent on request. 


. __ _ The HAMMERED 
eae PISTON RING CO. 
HAMMERED ¢ OF AMERICA 


: = AT 2 
PistonRing$ vs .si Dept. A NEWARK, N. J. 


Made in Newark, N. J. Sole Manufacturers 


A Pilot’s Necessity 


HE accompanying illustration shows the 

compactness and completeness of the 
Cooper Aeronautical Tool Box. With the as- 
sortment of tools shown the weight is only 44 
ibs.—usually 60 Ibs. are allowed for tools on 
Military machines. 


After five years of flying experience these tools 
have been selected to meet every requirement 
for Aeroplane service. The size of the box is 


28 x 9 x 10 inches. 
Single Boxes, $100 — Discount on Quantity 


The John D. Cooper Aeroplane Co. 


Bridgeport, Conn., U.S. A. 


CONTINENTAL 
AEROPLANES 


EMBODY 


SPEED, STRENGTH, EASE OF 
CONTROL, WIDE RANGE OF 
VISION FOR OBSERVER, CAM- 
ERA MAN OR GUNNER IN 
ADDITION TO OTHER FEA- 
hURES ORE XGCEELENGE 


The Continental Aircraft Corp. 


OFFICE FACTORY 
120 Liberty St., Amityoille, 
New York City Long Island, N.Y. 


MANUFACTURERS OF 
Aeroplanes, Experimental Aeroplanes and Parts 
Our machines are now being demonstrated at Central 


Park, L. I. 


¥, top view of ASHMUSEN 12-Cylinder 105 
H.P. Self Cooled Aeronautic Motor 


ASHMUSEN HIGH 
GRADE POWER PLANTS 


ARE NOW READY FOR THE MARKET 


Patents allowed and pending. 


They actually develop over the rated Horse Power 
at 900 R.P.M. at propeller shaft—1800 R.P.M. at crank 
shaft, and are built for CONTINUOUS HEAVY DUTY. 


Bore 3% in.—Stroke 444 in.—Four stroke cycle. 
Ignition—High Tension Magneto. 
Carburetor—Improyed ASHMU: SEN. 
Oiling—Forced Feed ASHMUSEN System. 
Cooling System—NONE—Self Cooled. 
Weight—70 H.P.—240 Lbs. ; 105 H.P.—360 Lbs. 
Fuel Consumption—70 H. P.—7% Gals. per hour, Low Grade 
Fuel Consumption—105 H.P.—11% Gals. per hour, Low Grade. 
on Consumption—70 H.P.—% Gal. per hour, Good Grade. 
il Consumption—105 H.P.—1% Gals. per hour, Good Grade. 


ASHMUSEN MFG. CO. 
266 Pearl Street, Providence, R. I., U. S. A. 
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Lanzius 
Variable 
Speed 


Aeroplane 


Executive Offices: 
Suite 3405-3407 Woolworth Bldg., 
New York City. 
Telephone Barclay 8580-8581. 


Lanzius Aircraft Company 


Contractors to United States Government 


For the Beginner or 
The Model Maker 


“EVERYDAY 


AERONAUTICS” 


is a regular department published monthly in 


EVERYDAY 
ENGINEERING 
MAGAZINE 


A few other department headings are: “The Every- 
day Motorist,” “Everyday Chemistry,” “Radio En- 
gineering,” “Practical Mechanics,” etc. 


Everyday Engineering is a Magazine of Practical 
Mechanics for Everyday Men. 10 cents per copy. 
$1.00 per year. 


Get a copy from your newsdealer or send your sub- 
scription now and have the magazine mailed to you 
every month. 


Everyday Engineering Magazine 
846 Aeolian Hall New York City 
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Tuomas=Morsz Aircrarr Corporarion 
ITHACA, NY. VU. SA. 


Contractors to U.S. Government 


ACKERMAN 
NDING 


SIMPLICITY 
/TRENCTH 
SERVICE 


“THE ACKERMAN WHEEL COMPANY 
542 Rockefeller Building, CLEVELAND, OHIO. U.S.A. 


Pe eC Ce cere 


AERONAUTICAL EQUIPMENT, Inc. 


ISRAEL LUDLOW, President 


— , MILL ano MANUFACTURERS’ AGENT ... 


iE EXPO. R T TELEPHONE 1344 RECTOR I MP o R T 
a VIOWADL STREET) Vee NEW YORK, N. Y. : 


AI TET TTT OTT, 
SOOT ELC Men eT ec 


WE SPECIALIZE 


3 ply, 5 ply, 9 ply and 15 ply, birch, mahogany, walnut and red gum water- 
proof veneers. Our products have officially passed Government test of boiling of 
twenty-four hours and baking twenty-four hours. Capacity 30,000 square feet 
daily. In an official Government report on sample three and five ply panels sub- 
mitted by us for test, it was stated— 


“Boiling tests and salt water soaking tests as follows were made 
on each specimen: Specimens were boiled for 8 hours, then baked 
for 24 hours at 100 deg. C.; specimens were soaked in salt water 
(4% salt by weight) at room temperature for 24 hours and then 
baked for 24 hours at 100 deg. C 


i “Results: —The glue held firmly in all tests. Neither the boiling 
E nor the salt water soaking tests caused any indications of separations 
of the plies of the veneers tested.” 


Dated, March 30th, 1918. 


Laminated wing beams of spruce. We have under contract a supply of aero- 
plane spruce and could undertake to manufacture 50 sets of 8 wing-beams daily. 
In an official Government report on a sample wing-beam section submitted by us 
for test, it was stated — 


Sgn NgN Arn O FTE NN rernrrevereenreerereeyeveeeveerocensnasieerseuerrTarn 


vvvnruserooceon ve entvuvuouenvuucenynoctarnrsornsnssqeeendcneserenen 


“Conclusion:—These beams carried a much greater transverse i 
load than solid wood beams of the same material and section. The 
glue joints between web and flanges are stronger in shear than the 
web section, and the glue had fairly good waterproof qualities. These 
beams show the superiority of the laminated construction over the 
solid construction as to strength and great saving in material.” 


Dated, March 11th, 1918. 


; We offer singie ply birch, maple, walnut, mahogany and red gum in sizes cut 
to order. . 


SHIPPER IN CAR LOTS OF 


Spruce, Ash, Oak, Birch, Cherry and other manufactured aeroplane lumber. 


IMPORTER OF CLAUDEL CARBURETORS 
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